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LETTER  OF  TRAMSMISSION 

To  His  Hoxour  Lionel  Hei!bert  Clarke, 

Lieutenonl-Govenwr  of  ihe  I'rovince  of  Ontario. 

Sir, — I  have  the  honour  to  T;:iiismit  to  you  lierewith,  for  presentation  to  the 
Legislative  A.-sembly  of  the  Province  of  Ontario,  the  Twenty-ninth  Annual  Report 
of  the  Department  over  which  I  have  the  honour  to  preside. 

By  the  Dciiartment  of  Mines  Act,  19-20  (10-11  Geo.  V.,  Chapter  12),  the 
Department  of  Lands,  Forests  and  Mines  was  divided  into  the  Department  of 
Lands  and  Fniests  and  the  Department  of  Mines.  The  title.  Bureau  of  Mines,  was 
discontinued,  and  the  new  Department  of  Mines  set  up  on  the  old  basis  modified  to 
meet  the  neeil-  of  the  situation.  It  was  not  thought  necessary  or  desirable  to  make 
any  break  in  the  numbcrino-  of  the  Annual  Reports,  the  present  volume,  although 
the  first  of  the  new  Department,  being  the  Twenty-ninth  since  the  establishment  of 
the  Bureau  in  1S91. 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant. 


Henry  Mills, 

M'nisfer  of  Mines. 


Department  id  Klines, 
Toronto.  1920. 


INTRODUCTORY    LETTER 

To  the  Honourable  H.  Mills^ 
Minister  of  Mines. 

SiH, — I  liave  pleasure  in  submitting  to  you  herewith,  for  presentation  to  His 
Honour  the  Lieutenant-(iovernor  in  Council,  the  annual  report  of  the  mining 
industr}^  for  191 U.  The  Bureau  of  Mines  was  by  Act  of  the  Legislature  (the 
Department  of  ]\Iines  Act,  1930,  10-11  Geo.  V,  Chapter  12)  severed  from  the 
Department  of  Lands,  Forests  and  Mines,  and  constituted  a  separate  Department, 
to  be  presided  over  by  a  Minister  of  Mines.  The  accompanying  volume  is  the 
first  report  of  the  new  Department.  It  has  lieen  thought  advisal)le  to  preserve 
continuity  in  numbering  these  annual  volumes,  hence  it  is  styled  the  Twenty-ninth 
Eeport,  but  of  the  "  Department "  instead  of  the   '"  Bureau  "*   of   Klines. 

The  material  comprised  in  the  Eeport  is  more  varied  and  larger  in  quantity 
than  usual,  and  consequently  is  issued  in  six  Parts.  This  arrangement  has 
several  advantages.  It  permits  of  the  publication  of  articles  completed  at  an 
early  date  without  waiting  for  those  received  later;  matter  relating  to  cognate 
subjects  may  be  grouped  together  under  one  cover :  and  economy  is  consulted  by 
publishing  editions  of  the  several  Parts  varying  in  size  with  tlie  interest  of  the 
subject  and   the  probable   demand   by   the  public. 

Part  I  includes  the  annual  Statistical  Eeview  of  the  ^Mining  Industry  of  the 
Province.  It  contains  numerous  tables  of  production,  and  draws  attention  to 
features  of  special  interest  or  importance.  The  Eeview  is  largely  the  work  of 
AV.  E.  Eogers,  the  Department's  Statistician  and  Tt)pographer.  There  is  also  a 
chapter  on  Mining  Accidents  by  T.  F.  Sutherland,  Chief  Inspector  of  Mines,  and 
Assistant  Inspectors  A.  H.  Brown,  Jas.  Bartlett,  J.  G.  ^IcMillan  and  A.  E.  "Webster, 
who  report  on  the  operating  mines,  quarries  and  metallurgical  works.  The  second 
Eeport  of  the  Joint  Peat  Committee,  appointed  by  the  governments  of  Canada 
and  Ontario  to  investigate  the  practicability  of  producing  a  satisfactory  fuel  from 
peat,  describes  the  experiments  carried  on  at  the  Alfred  bog  with  two  machine.-? 
of  different  type.  This  investigation  is  still  in  progress.  In  ''  A  Geological  Eecon- 
naissance  into  Patricia,"  E.  M.  Burwash  records  the  observations  made  by  him 
last  year,  while  exploring  a  tract  of  country  extending  from  near  Freda  station 
on  the  Transcontinental  railway  northward  into  the  district  of  Patricia.  The 
prevailing  formations  were  found  to  be  of  the  glaciated  granite  and  gneissic  type, 
but  areas  of  Keewatin  rocks  were  also  encountered.  Ferruginous  schists,  iron 
pyrites  and  muscovite  comprise  the  economic  possibilities  so  far  as  these  were 
disclosed.  AVindy  lake,  in  the  townships  of  Cascaden  and  Dowling,  sits  squarely 
on  the  line  of  contact  between  the  norite  and  adjacent  rocks  on  the  northern  or 
northwestern  nickel  range,  and  is  in  consequence  of  interest  as  the  site  of  a  possible 
deposit  of  nickel  ore.  The  geology  of  the  shores  is  described  by  C.  AV.  Knight,  and 
in  connection  with  his  work  a  magnetometric  survey  was  made  on  the  ice  through 
the  co-operation  of  the  Federal  Department  of  Alines.  The  results  obtained  did 
not  indicate  the  presence  of  such  a   deposit,  but  negative  evidence  of  this  kind 
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caunot  be  regarded  as  conclusive.  Possibly  diamond  drilling  either  on  the  ice 
or  from  the  shores,  would  be  the  best  means  of  determining  conditions  under- 
ground. In  the  paper  "  Windy  Lake  and  Other  Nickel  Areas/"  Mr.  Knight  deals 
also  with  several  occurrences  of  nickel  ore  associated  with  serpentine,  and 
J.  G.  Cross  describes  that  found  at  Lake  Shebandowan.  The  only  workino-  mine 
of  this  type  is  the  Alexo  in  Dundonald  township,  from  which  a  considerable 
quantity  of  good  ore  has  already  been  taken.  These  deposits,  while  containing 
nickeliferous  pyrrhotite  closely  resembling  that  of  Sudbury,  occur  under  quite 
different  geological  conditions,  and  suggest  the  possibility  of  important  nickel 
resources  outside  of  the  well-estal)lis]ied  Sudbury  field. 

Part  II  of  the  Report  embodies  the  results  of  an  exploration  in  the  yalleys 
of  the  Al)itil)i  and  Mattagami  rivers  northward  from  the  Transcontinental  railway, 
carried  out  in  conjunction  with  the  Department  of  Mines,  Ottawa.  M.  Y.  Williams 
and  J.  Keele  of  that  Department  investigated  respectively  the  possibilities  of  oil 
occurrences  in  the  fossiliferous  limestones  of  the  area,  and  the  deposits  of  clay  and 
shale  overlying  the  Paleozoic  formations  of  the  coastal  region. '  Some  of  these 
clays  are  highly  refractory,  and  may  well  prove  of  importance  when  transportation 
facilities  are  jirovided.  J.  0.  Cross  for  this  Department  reported  on  the  iron 
ore  deposits,  maiiily  of  siderite.  at  Grand  rapids  on  the  Mattagami  river.  Interest 
in  the  natural  resources  of  the  region  examined  has  been  heightened  by  the  project 
to  extend  the  Timiskaming  and  Xorthern  Ontario  railway  from  Cochrane  to 
Moose  Factory,  the  prol)able  route  of  which  would  follow  the  Abitibi  river  for 
a  large  part  of  tlie  way. 

The  contents  of  Part  III  deal  with  the  following  areas  in  which  gold  has 
been  found.  Ben  Xevis,  West  Shiningtree,  Matachewan  and  Argonaut  gold  mine, 
also  with  the  Gowganda  silver  area.  The  goldfields  mentioned  are  of  varying 
stages  of  develoinncnt.  West  Sliiningtree  l)eing  of  older  standing  than  the  others, 
followed  by  ^latac-hewan  and  Ben  Xevis  in  this  order.  The  Argonaut  gold  mine 
was  formerly  known  as  La  Mine  d'Or  Huronia.  It  is  matter  for  satisfaction'  that 
the  process  of  locating  goldfields  in  northern  Ontario  goes  on  witli  much  con- 
tinuity. It  takes  a  good  deal  of  time  and  the  expenditure  of  much  money  to 
prove  the  value  of  a  goldfield,  and  as  mines,  unlike  farms,  cannot  be  worked  in 
perpetuity  l)ut  are  limited  in  life  by  the  size  and  value  of  the  deposit,  it  is 
essential  to  the  very  existence  of  the  industry  that  fresh  discoveries  and  new 
deyelo])ments  should  continue  to  be  made.  Ben  Nevis  and  Argonaut  gold  min.e 
are  reported  on  by  C.  W.  Knight,  West  Shiningtree  by  P.  E.  Hopkins,  n.rid 
]\ratachewan  by  A.  (i.  Burrows.  Tlie  last-named  also  reports  on  the  Gowganda 
silver  area. 

Part  IV  deals  wholly  with  thr  Kirkland  lake  gold  area,  the  most  productive 
field  ill  Ontario  exce])t  Porcupine.  The  report  is  the  joint  work  of  A.  G.  Burrows 
and  P.  E.  noi)kins,  and  is  regarded  by  the  Department  as  one  of  the  most  im- 
portant of  its  recent  publications. 

The   natural    gas   resources   of   southwestern    Ontario   have    proven   of   great 
value  to  tlie  people  who  inhabit  that  peninsula,  furnishing  as  they  did  in  1019  fuel 
•?.  :Nr.  1  .\i;t  i. 
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equivalent  to  578,120  tons  of  coal,  much  superior  to  that  article  in  (-oiiveuicnce 
and  cleanliness.  Owing  to  the  declining  supply,  a  strong  demand  has  of  late 
years  been  making  itself  felt  that  the  industrial  use  6t  gas  should  he  i)rohibited 
in  order  that  the  gas  might  be  conserved  for  domestic  purposes.  In  the  Natural 
Gas  Act,  1918,  the  Legislature  adopted  this  policy.  This  Act  was  rejiealed  at  the 
following  session  and  the  Natural  Gas  Act.  lUlO,  substituted.  The  latter  con- 
tinued the  policy  adopted  in  1918,  but  dropped  certain  features  of  the  first  Act. 
regarding  existing  contracts  and  control  of  prices.  There  has  lieen  much  con- 
troversy between  producers  and  consumers  both  as  to  supply  and  price,  the  former 
contending  that  they  could  not  continue  to  furnish  gas  at  the  old  rates  and 
remain  in  business.  As  in  a  number  of  cases  these  rates  were  fixed  liy  agreements 
not  vet  expired,  consumers  naturally  objected  to  pay  the  higher  prices  demanded. 
An  investigation  into  the  whole  situation  was  ordered  by  the  government  and 
undertaken  by  E.  8.  Estlin,  Natural  (ias  Commissioner.  I'art  V  contains 
]\Ir.  Estlin's  summary  of  this  investigation,  and  also  deals  with  the  course  of  the 
natural  gas  industry  in  1919. 

In  Part  VI,  Beatrice  Helen  Stewart,  under  the  title.  "  The  Stratigraphy 
and  Paleontology  of  Toronto  and  A^icinity."  ilescribi-s  the  pelecypod  fossils  found 
in  the  Lorraine  and  Upper  Ordovician  formations  in  the  neii:hbourhood  of 
Toronto. 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

Titos.  W.  Gibsox, 
Deputy  Minister  of  Minrf:. 
Department  of  ]\Iines, 
Toronto.    1920. 
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of  the 

MINING  INDUSTRY  OF  ONTARIO  FOR  1919 

By 

W.   R.   Rogers 


Tliere  was  a  heavj^  falling-off  in  the  mineral  production  of  Ontario  in  1910. 
Tiie  aggregate  vahie  of  all  the  products,  metallic  and  non-metallic,  was 
$o8.883,91G,  as  compared  with  $80,308,972  in  1918.  This  represents  a  decrease 
ol'  26.T  per  cent. 

The  obvious  explanation  is  tlie  stoppage  of  the  great  war.  While  the  conflict 
was  raging  the  need  for  nickel,  copper,  iron  pyrites  and  other  products  urgently 
required  for  military  purposes,  together  with  tlie  liigh  level  of  prices,  brought  the 
output  to  the  peak  point  in  the  history  of  the  industry.  ^Yith  the  cessation  of 
strife,  or  rather  with  the  signing  of  the  armistice,  the  demand  for  such  materials 
l)ractically  disappeared.  They  were  not  needed  for  purposes  of  destruction,  and 
peaceful  industries  normally  requiring  them  liad  not  yet  begun  to  operate. 

This  condition  will  probably  be  of  sliort  duration,  yet  the  energies  of  the 
world  wliicli  liad  l)een  so  long  and  so  inten-elv  organized  for  slaughter,  could  not 
at  once  be  diverted  into  their  wonted  cliannels  of  production  and  manufacture. 
ACoreover.  in  some  of  its  aspects  tlie  old  order  has  been  changed,  and  to  all  appear- 
ance permanently.  LnI)our  insists  upon  less  onerous  conditions  and  a  larger  share 
in  the  fruits  of  production.  Sliorter  liours  may  not  in  themselves  lessen'  the  out- 
l)ut  of  toil,  but  if  accompanied  by  the  "  ca'  canny"'  spirit,  they  must  inevitably 
do  so.  TiCssened  production  at  liiglier  costs  leads  to  higher  ])rices  for  products,  and 
to -a  narrower  margin  of  profit.  The  rising  tide  of  cost  submerges  low  grade  ore 
bodies,  particularly  in  gold  mines,  wliere  the  fixed  price  proliihits  an  increased 
return   to  the  mine-owner. 

Xevertheless,  on  a  survey  of  the  whole  situation,  the  position  of  the  mining 
industry  of  the  Province  appears  to  be  essentially  sound,  and  a  revival  of  demand 
wliicli  will  accompany  a  full  I'cturn  to  normal  conditions,  will  restore  the  volume 
of  output  at  least  to  the  ])rt'-war  level,  and  as  time  passes  probably  to  the  old  rate  of 
inci'case  year  by  year. 

J'ollowing  is  a  summai'y  of  tlie  mineral  production  of  Ontario  in  1919.  The 
table  also  shows  the  number  of  workmen  employed  in  the  several  l^ranches  of  the 
industry,  and  the  wages  paid  them. 
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TABLE  I.— SUMMARY  OF  MINERAL  STATISTICS  OF  ONTARIO  FOR  1919. 


Products 


Quantity 


Value   $       Employees 


Wages  .$ 


Metallic. 

Gold      ounces 

Silver     " 

Copper  in  matte  (a)    short  tons 

Nickel  in  matte   (a)    " 

Iron  ore,  exported  (h)    " 

Iron,  pig   (c)    " 

Lead,  pig   lbs. 

Copper,   blister    " 

Nickel,    metallic    " 

Nickel    oxide    " 

Platinum  metals    ounces 

Cobalt,    metallic    lbs. 

Cobalt    oxide   " 

Other  cobalt  compounds    " 

Nickel  sulphate  and  carbonate   " 


Total  metallic 


Non-Metallic. 

Actinolite     tons 

Arsenic,  crude  and  white   lbs. 

Clay  products — 

Brick,    common    M 

Brick,  fancy  and  pressed    " 

Tile,  drain    " 

Tile,  hollow  building    tons 

Tile,    roofing    

Pottery      

Sewer    pipe    

Cement,  Portland bbls. 

Feldspar     tons 

Fluorspar    " 

Graphite,  crude  and  refined   " 

Gypsum,  crushed,  ground  and  calcined  " 

Iron   pyrites     " 

Lime     bush. 

Mica     tons 

Mineral  water   Imp.  gals. 

Natural  .gas   M.  cu.  ft. 

Peat    tons 

Petroleum,  crude    Imp  gals. 

Phosphate    (apatite)     tons 

Quartz    (silica)    " 

Salt    " 

Sand  and  gravel    cu.  yds. 

Sand-lime  brick   M 

Stone,  building,  trap,  granite,  etc 

Talc,  crude  and  ground   tons 


Total  non-metallic 


Add  metallic 


Grand  total 


505,964 

11,363,252 

9,431 

15,581 

5,953 

46.769 

1,. 529, 987 

5,684,183 

10,202.308 

1,498,577 

1,770 

121,926 

426,57^ 

199,487 

353,267 


160 
5,668,170 

141.2.55 
31,7.88 
13,009 
17,435 


2,022,-575 

14.7 

3,425 

1.340 

59,899 

117,178 

3,911,572 

567 

276.833 

11,085,819 

500 

7,703,515 

2 

59,658 

148.112 

1,065,851 

27,661 


17,. 571 


10,451,709 

12,904,312 

2,740,663 

7,990,403 

48,341 

1,200,793 

94,507 

969.024 

3,-592,984 

-841,8-33 

200,000 

243,-554 

624,-5.53 

141,372 

46,711 


41,-590,7-59 


1.176 

485,360 


1 ,966 

5-89 

354 

184 

1 

119 

609 

3,6.59 

88 

60 

99 

278 

-866 

1,268 

56 

19 

2,-583 

1 

632 

179 
1,395 

-501 

367, 
1.230 

240. 


,711 
,908 
,700 
,900 
.692 
,  551 
,100 
,720 
,663 
,-889 
,841 
,111 
.422 
!290 
,199 
.290 
,324 
.7-50 
.789 
31 
,070 
.368 
,666 
,815 
.922 
!399 


17.293,157 
41.590,759 


-58,883,916 


2,188 
2,121 

2,536 

5-59 

835 

83 


,0.50.22l\ 
,876,660  J 


j>         (d)468 


(")  464' 


3,382,154 

6-50,242 

1.-849.145 

62,601 

7-57,369 


670,407 


9,2-54     12.798,799 


{e) 


1,904 


45 
218 
647 
114 

80 
124 
102 
470 
368 

61 

17 
506 

35 
if)  1,580 


(9)  164 
296 
322 
176 

688 
87 


7,974 
9,2-54 


17,228 


('-) 


1,405.1-82 


42,939 

219,665 

722,029 

60,407 

83,9-59 

93,467 

118,298 

483.371 

.866,  686 

42.660 

10,228 

444,678 

14.166 

2.045,072 


218,-560 
-819.463 
215.821 
140.889 
.556.162 
76,-884 


7,680,036 
12,798,799 


20,478,835 


(a)  Copper  and  nickel  in  the  matte  valued  at  14  and  25  cents  per  pound  respectively. 
(6)    Total  shipments  of  iron  ore,  195,919  tons  valued  at  .$688,452. 

(c)  Production  from  Ontario  ore  only.     Total  output  of  blast  furnaces,  62.3,586  tons  of 

pig  iron,  worth  $16,010,5.37. 

(d)  Employees  and  wages  for  nickel-copper  refining  operations. 

(e)  Employees  and  wages  for  silver-cobalt  refineries. 
(/)   Employees  and  wages  for  petroleum  refineries. 

(ff)   Includes  employees  and  wages  for  ferro-silicon  production. 
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Table  II  follows,  showing  the  course  of  the  mining  industry  during  the  five- 
year  period  1915  to  1919,  as  indicated  hy  the  value  of  the  total  production. 

TABLE  II.— VALUE  OF  MINERAL  PRODUCTION,  1915  TO  1919. 


Product. 


1915 


1916 


1917 


1918 


1919 


Metallic  : 

Gold    

Silver    

Platinum  metals.  .  .  . 

Cobalt    (a)    

Copper    

Nickel    (fc)    

Other     Nickel     and 

compounds 

Iron  ore  (exported) 

Pig  iron   (c)    

Lead   (pig)    

Molybdenite 

Metallic  production   . .  , 


8,501,391 
12,174,312 


Cobalt 


379,657 

3,926,018 

17,042,230 

9,227 

171.345 

1,891,400 


10,339,259! 
12,703,5911 


8,698,735 
16,183,208 


14,099| 


762,327 

8,365,255. 

20,685,564 

60,956J 

342,7001 

l,646,010l 

70,863 

26,393. 


44,109,679 


Non-Metallic  : 

Actinolite     

Arsenic     

Asbestos     

Barite 

Brick,  common  and  sand-lime . 

Brick,  paving,  fancy 

"       pressed     

Cement,    Portland    

Corundum    

Feldspar     

Fluorspar     

Graphite     

Gypsum    

Iron  pyrites    

Lime   

Mica    

Mineral  Water 

Natural   gas    

Peat  fuel  

Petroleum    (crude)    

Phosphate  of  lime    (apatite) 

Pottery     

Quartz  (silica)   

Salt    

Sand  and  gravel 

Sewer  pipe    

Stone,  building,  crushed,  etc. 
Talc,  crude  and  ground   .  . . . 

Tile,  drain 

"       Ijuilding  and  roofing  .  . 


55,002,918 


148,379 


200,103 
100 


1,122.779 

7,961,662 

21,041,956 

42,026 

483,690 

1,016,699 

172,601 

108,501 

56,831,857 


1,320 

608,483 
2,150 


8,502,480  10.451,709 
17,415,882  12,904,312 

200, 000 

1,615,130        868,107 

8,532,790    3,709,687 

27,840,422111,925,220 


73.347 

624.364 

1,364,736 

149,841 

59,067 


66,178,059 


2,508 
566,332 


188,083 

48,341 

1 , 200, 793 

94,507 


41,590,759 


1,176 
485,360 


763,591 

158,516 

217,350 

2,534,537 

31,398 

47,031 


115,274 
190,422 
353.498 
244,953 
33,490 

(") 
2,622,838 


509,559 

318,942 

2,242,433 

8,763 

42,159 

10,146 

249,586 

116,206 

471,807 

265,356 

55,407 

(d) 

2,404,499 


300,219 


49,387 
142,354 
585,022 
178,288 
361,283 
651,593 

85,325 
321,253 

(«) 


387,846 


87,025 
223,514 
700,515 
470,963 
216,749 
755,313 
111,489 
275,471 
176,953 


800,983 

474,614 

2,934,2711 

31,213 

81,802 

66,474 

296.587 

130,138 

1.111,264 

657,364 

92,453 

(d) 

3,220,123 


900 

756,962;  2,334,526 

396,6981   539,908 


1,910.839 
26,120 
111.173 
153.190 
208,848 
151,564 

1,144,737 

872.177 

49,575 

133,808 

2,498,769 


475,000    781,097 


94,501 
358,674 
1,047,707 
431,597 
378,923 
939,052 
179,554' 
546,040 
301,688 


3,659,720 


88,275 
452,711 
,287,039 
553,638! 
362,536 
869,239, 
246, 691 j 
309, 899 i 
195,588' 


88.663 

CO. 389 

99,841 

278,111 

366,422 

1,268,290 

56,199 

19,290 

2,583,324 

1,750 

632,789 

31 

119.551 

179,070 

1.395,368 

501.666 

609,100 

1.230,922 

240,399 

354,700 

186,592 


Non-metallic  production  , 
Add  metallic  production 


10,136,000! 
44,109,679 


10,300,904 
55,002,918 


15,261,975    14,130,913  17,293.157 
56,831,857    66,178.059  41,590,759 


Total  production    54,245,679;     65,303,822     72,093,832    80, 308, 972!58, 883,916 


(a)   Cobalt  oxide  and  metallic  cobalt. 

(fe)   Nickel  in  matte,  oxide  and  metallic  nickel. 

(c)  Product  of  Ontario  ore  only. 

(d)  Production  figures  not  secured  for  these  years. 

(e)  Included  with  fancy  and  paving  brick. 
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In  Table  III  is  given  the  aggregate  value  of  the  metals  and  metallic  products 
since  the  several  substances  began  to  l)e  produced  in  Ontario  down  to  the  end  of 
1019.  It  should  be  pointed  out  tbat  since  191 4  the  statistics  of  annual  production 
credit  pig  iron  only  with  the  value  of  the  pig  iron  product  made  from  Ontario  ore. 
This  is  but  a  small  part  of  the  total  output,  since  the  great  bulk  of  the  iron  ore 
charged  into  the  blast  furnaces  of  the  Province  comes  from  the  mines  of  Michio^an 
and  Minnesota.  In  1919  only  7.5  per  cent,  of  the  ore  smelted  was  of  domestic 
origin.  Conversely,  part  of  the  iron  ore  raised  in  Ontario  is  exported  to  the 
United  States,  in  1919  mainly  in  the  form  of  Ijriquettes  produced  from  low-grade 
material.  In  the  production  tables  credit  is  taken  only  for  the  ore  exported,  since 
to  include  the  value  of  the  ore  converted  into  pig  iron  at  home  would  involve  a 
duplication  of  tliis  item. 

TABLE  III.— VALUE  OF  TOTAL  PRODUCTION  OF  METALS  IN  ONTARIO. 


Metal  or   Product 


Production  to 

31st  December. 

1918 


Production, 
1919 


Production  to 

8Lst  December. 

1919 


Gold 

Silver 

Platinum  metals 

Cobalt,  including  Cobalt  oxide 

-Nickel,  including  Nickel  oxide. . . . 
Otlier  Cobalt  and  Nickel  compouiid 

Copper  

Iron  Ore 

Pig  Iron  

Lead 

Zinc  Ore 

Mol.vbdeniti  

Total  


50 

185 

1 

5 

138 

49 
9 

78 


$ 
,864 
,027 
300 
918 
,010 
230 
,947 
301 
,925 
510 

92 
209 


.8(53 
,590 
,000 
,899 
.542 
,745 
,080 
,935 
,917 
.595 
.410 
,  735 


520,340,311 


10,451,709 

12,904,312 

200,000 

868,107 

11,925,220 

188,083 

3.709,687 

48,341 

1,200,793 

94,507 


41.590,759 


$ 

61.316,572 

197,931,902 

1,500,000 

6,787,006 

149.935.762 

418,828 

53,656,767 

9,350,276 

80,126,710 

605.102 

92,410 

209.735 

561,931.070 


Gold 

Irtario  has  become  an  important  producer  of  gold,  66  per  cent,  of  the  entire 
Canadian  output  for  1919  coming  from  this  province.  Owing  to  Ontario's  con- 
tribution, 505,961:  fine  ounces  worth  $10,1:51,709,  Canada  ranks  third  among  the 
six  leading  British  Dominions  producing  gold,  and  was  the  only  one  to  report  an 
increased  production  for  1919.  This  is  the  largest  output  to  date,  the  increase 
over  that  of  1916  being  •$112,450.  Ontario's  yield  of  gold  now  exceeds  that  of  any 
other  province  of  Canada  or  state  of  the  American  union,  California  alone 
excepted.     The  world  output  for  1919  was  approximately  350  million  dollars. 

(|  Production  was  hampered  hy  a  shortage  of  labour,  in  consequence  of  which 
neither  the  mines  nor  the  mills  could  be  worked  to  capacity.  Fire  destroyed  the  small 
mills  of  the  Patricia  and  Miller  Independence  mines  at  Boston  Creek.  At  Kirk- 
land  Lake  the  miners'  strike,  lasting  from  June  12th  to  October  15th,  seriously 
interfered  with  production  and  development,  aiul,  as  a  direct  result,  completion  of 
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the  AVright-Ilarii'iX'avos  loO-toii  mill  was  delayed  a  year  and  the  Tuuii'li-Oakes  mine 
was  not  re-opened  during  1910.  During  the  strike  ]»erio(l  all  work  was  suspended. 
The  average  grade  of  ore  milled  remains  nearly  the  same  as  in  1918,  when  the 
extraction  ])er  ton  was  ifiO.-'iO  and  >*!11.S1  from  the  ehief  producing  areas,  namely 
Porcupine  and  Kirkland  Lake,  respectively,  j  Details  are  set  forth  in  the  statement 
which  follows : 

TABLE  IV.— GOLD  PRODUCTION.  1910. 


Source 

Ore 

milled 
Tons 

Gold  Production 

Silver  Production 

Total  Value. 

Gold  and 

Silver 

Extrac- 
tion per 

Fine 
ounces 

Value 

^^«          Value 
ounces 

ton 
milled 

PORCUPIXE  : 

Davidson  Consoli- 
dated   

Dome  Lake 

3.831 
4.433 

187,580 

711,882 

185,018 

1,208.26 
1.157.00 

61,893.04 

322,022.01 

95,038.44 

$      c. 

26.999  92 
23.910  45 

1.279.341  77 

6,655,781  44 

1.955,7(59  97 

80.4 

$     c. 
88  89 

$      c. 

27.088  81 
23,910  45 

1,290.300  19 

6,722,266  81 

1,978.013  86 

$     c. 

7  07 
5  39 

Dome  and   Dome 
Extension 

Hollinger  Consoli- 
dated   

Mclntyre   Porcu- 
pine   

9,420.5 
60,441.2 
20,461.5 

10,9.58  42 
(56,485  37 
22,243  89 

6  87 

9  44 

10  (59 

Total  Porcupine. 

Kirkland 

Lake  : 

Kirkland  Lake.. 

Lake  Shore 

Teck-Hughes  . . . 

1,092.744 

11.324 
11.081 
18,387 

481,318.75 

2,675.05 

12.695.72 

8.156.37 

9.941,803  55 

•55.780  38 
262,421  80 
1(58.(507  15 

90,403.6 

378.9 
932.5 
930.1 

99,776  .57 

482  21 
932  50 
983  26 

10.041,580  12 

56,262  59 
263,354  .30 
1(59,590  41 

9  19 

4  97 

23  77 

9  22 

Total   Kirkland 
Lake 

40,792 
735 

23,527.14 

125.34 
15.00 
10.21 

966.12 

1.36 

48'5,809  .33 

2.590  77 
300  00 
210  98 

19.9(56  48 

28  11 

2,241.5 

29.4 

2.397  97 
39  79 

489  207  30    n  '-^^^ 

MISCELLAX- 

Eous: 

Argonaut  

Col)alt-Fronteiiac 

2,630  5 .'5 
300  00 
210  98 

19.966  48 

28  11 

3  58 

Stone,  W.  E 

Nickel-Copper 
Refineries  .... 

Cobalt-Silver  Re- 
fineries   

Total  Miscel- 
laneous. . . 

735 

1.118.03 

23.09.5  34 

29.4           39  79 

23.136  13 

Gland  Total. 

1.134.271 

505.963.9^ 

10,451,709  22 

92,674.5  102.214  33 

10,553,923  55 
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The  list  of  producing  gold  mines  is  as  follows: — 
PRODUCING  GOLD  MIXES,  1919. 


Name  of  Company. 


Name  of  Mine. 


Locality. 


P.O.  Address  of 
Manager,  etc. 


Argonaut    Gold,    Limited    

Cobalt    Frontenac    Mining    Company, 

Limited    

Davidson    Consolidated    Gold    Mines, 

Limited    

Dome  Lake  Mining  and  Milling  Com- 

l)any,  Limited 

Dome   Mines  Company,  Limited    .... 

Hollinger  Consolidated  Gold  Mines, 
Limited      

Kirkland  Lake  Gold  Mining  Com- 
pany, Limited    

Lake  Shore  Mines,  Limited    

Mclntyre-Porcupine    Mines,    Limited . 

Stone,'  W.  E 

Teck-Hughes  Gold  Mines,  Limited   . . 


Argonaut    

Golden  Fleece.  . .  , 

Davidson    

Dome  Lake 

Dome   and   Dome 
Extension 

Hollinger 

Kirkland  Lake .  . . 

Lake  Shore 

Mclntvre 

A.L.  113   

Teck-Hughes . . . . 


Gauthier  tp.   ...  Dane. 

Eastern  Ontario  Flinton. 

Porcupine South  Porcupine. 

Porcupine South  Porcupine. 

Porcupine South  Porcupine. 

Porcupine Timmins. 

Kiikland  Lake .    Kirkland  Lake. 
Kirkland  Lake.    Kirkland  Lake. 

Porcupine Schumacher. 

Mine  Centre. .  .  .  Mine  Centre. 
Kirkland  Lake .    Kirkland  Lake. 


In  the  following  table  the  total  gold  output  of  the  Province  is  given,  also  that 
from  Porcupine  and  Kirkland  Lake  beginning  in  1910  and  1913  respectively: — • 

TABLE  v.— TOTAL  GOLD  PRODUCTION  OF  ONTARIO. 


Year 

Total  Production 
$ 

Porcupine 

Kirkland  Lake 

$                Percentage 

$               Percentage 

1892-1910 

2,509,492 
68,498 
42,637 
2,114,086 
4,558,518 
5,529,767 
8,501,391 

10.339,259 
8,698,735 
8,502,480 

10,451,709 

1910 

35.539 
15,437 
1,730,628 
4,294.113 
5,190,794 
7.536,275 
9,397,536 
8,229,744 
1,767,907 
9,941,804 

51.8 
36.2 
81.8 
94.1 
93.8 
88.6 
90.8 
94.5 
91.4 
95.1 

1911 

1912       .    ... 

1913 

65,260 
114,154 
551,069 
702,761 
404.346 
632.007 
486,809 

1.2 

1914 

1915 

1916 

1917 

1918 

1919 

2.0 
6.5 
6.8 
4.6 
7.4 
4.7 

Total .... 

61,316,572 

54,139,777 

88.3 

2,956,406 

4.8 

The  period  of  productive  gold  mining  in  Ontario  really  began  with  the  open- 
ing of  the  Porcupine  mines  in  1910.  During  the  ten  years  since  that  time  the 
gold  mines  have  paid  out  in  returns  to  shareholders  a  total  of  $15,545,238.20, 
details  of  which  are  given  in  Table  VI  below. 
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Silver 


A  ^iircat  iini)C'tus  was  liivcn  to  silver  mining  at  Coljalt  and  Gowganda  by  the 
liigli  in-iees  that  I'uh'd  throughout  tlie  vear.  the  average  New  York  price  being 
1 1 1.122  cents  per  hue  ounce.  An  adverse  excliange  situation  as  regards  the  United 
States  really  meant  to  silver  shippers  a  premium  over  the  New  York  price  equiva- 
lent to  the  rate  of  exchange,  the  silver  being  paid  for  in  U.S.  funds.  High  prices, 
which  permitted  the  mining  of  low-grade  ore,  stimulated  also  the  opening  of 
abandoned  mines  and  stopes.  and  made  profltalde  the  re-treatment  by  flotation 
methods  of  tailing  dumps  having  a  silver  content  as  low  as  four  ounces  to  the  ton. 
l\\spite  these  aids  to  production,  the  silver  output  continued  to  decline  with  the 
natural  waning  of  the  camp  as  the  deposits  are  l)eing  worked  out.  I 

Among  the  noticeal)le  features  of  the  year  may  l)e  mentioned  the  iinding  of 
high-grade  ore  on  the  Foster  mine,  under  lease  to  C.  L.  ('ampl)ell  and  associates. 
The  lease  was  sold  to  the  Mining  Corporation  of  Canada,  who  worked  the  mine, 
after  tlu'  strike  was  settled,  \inder  the  name  oF  Centi'al  Operating  Company.  Towards 
the  close  of  the  year  there  was  a  decided  revival  of  interest  in  the  Gowganda 
area,  following  the  results  obtained  by  tlie  Trethewey  Company  on  mining  claim 
E.S.C.  IIH.  otherwise  known  as  the  Castle.  In  South  L')rrain  the  Keeley  mine  has 
been  rt'-oiiened  and  an  SO-ton  mill  is  un(U'r  construction. 

As  regards  metallurgical  methods,  the  Nii)issing  Company  has  discarded 
amalgamation  owing  to  the  high  price  of  mercury,  and  is  now  using  cyanidation 
entirely  in  the  high-grade  mill,  liecent  improvements  in  the  manufacture  of 
cyanide  by  the  American  Cyanamid  Company  at  Niagara  Falls.  Ont.,  have  made 
it  possible  to  produce  a  STVo  per  cent,  sodium  cyanide  equivalent  to  50  per  cent, 
potassium  cvanide.     Tbe  new  product  has  I)een  introduced  at  Coljalt. 

Silver  was  discovered  at  Cobalt  in  1 ')();].  and  at  (b)wganda  in  U'dT.  The  ship- 
ments from  these  camps,  including  South  Lorrain  and  Casey  in  the  former  and 
Elk  Lake  in  the  latter,  have  lieen  as  follows: — 


( 


Avcrao-e  price,  Cobalt,  Gowganda. 

Cents  per  ounce.  Ounces  silver.  Ounces  silver. 

1904  57.2  206,875  

1905  60.-1  2,451,356  

1906  66. S  5,401,766  

1907  67.5  10,023,311  

190S  52.9  19,437,875  

1909  51.5  25,897,825  

1910  53.5  80,163,658  481,523 

1911  '. 53.3  31,039,104  468,687 

1912  60 . 8  29,693,883  549,976 

1913  57.8  29,179,605  502,370 

1914  54.8  24,763,541  399,300 

1915  49.69  24,504,305  242,229 

1916  65.661  19,554,420  360,670 

1917  81 .417  18,337,258  1,064,635 

1918  96.772  17,023,496  638,198 

1919  111.122  10,491,753  722,564 


Total  to  end  of  1919   298,170,031 


5,430,152      / 
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Classiiied  according  to  source,  the  output  of  silver  in   liUli   was  derived  as 

follows : — - 

^                                                                                          -  Ounces. 

I   Cobalt    10,315,889 

^  Casey    township     171,278 

South   Lonaiu     4,oSGjM 

Gowganda     722,563^ 

Recovered  from  gold   ores    t)2,67? 

Recovered   from  nickel-copper   refining    56,260 

Total      11,363,252 

The  producers  of  silver  are  given  in  the  I'dUowiiig  list: — 
SILVER  PRODUCERS  IN  1919. 


Company  or  Owner. 


Mine  or  Source. 


P.O.  Address  of 
Manager,  etc. 


Adanac  Silver  Mines,  Limited  .  .  . 
Aladdin  Cobalt  Company,  Limited 
Angus,  D.  H 


Associated  Goldfields  of  "Western  Australia,  Ltd. 

Beaver  Consolidated  Mines,  Limited 

Brewer,  Price  and  Sullivan   

Buffalo  Mines,  Limited,  The 

Casey  Cobalt  Silver  Mining  Company,  Limited. 

<?obalt  Provincial  Mining  Co.,  Limited   

Coniagas  Mines,  Limited    

Crews-McFarlan  Mining  Co 

Cross,  J.  G '. 

Crown  Reserve  Mining  Company,  Limited    .  .  .  . 

Edwards  &  Wright,  Ltd 

Poster  Lease  (C.  L.  Campbell  ct  aJ.) 

Foster  Lease   (Central  Operating  Co.)    

Hargrave  Silver  Mines,  Limited    

Hudson  Bay  Mines,  Limited   

Irwin,  Geo.  A.   t    

Kerr  Lake  Mining  Company,  Limited 

Lansdowne,  E.   T 


La  Rose  Mines,  Limited   .  . 

^fcKinley-Darragh-Savage 

Limited     


Mines     of     Cobalt 


Mining  Corporation  of  Canada,  Limited,  The. 

Nipissing  Mining  Company,  Limited    

O'Brien,  M.  J.,  Limited   

do  

Penu-Canadian   Mines,   Limited    

Peteison  Lake  Silver  Cobalt  Mining  Co.,  Ltd. 

Pittsburg-  Lorrain  Syndicate,  Ltd 

Reliance  Silver  Mines,  Ltd 

Reeve-Dobie  Mines,  Limiteil    

Reid,  F.  D.    (Trustee)    

Right  of  Way  Mines.  Ltd 

Temiskaming  Mining  Conii)any,  Limited    .  .  .  . 

Trethewey   Silver-Cobalt   Mine.  Limited    

Waldman  Lease    (Mosher  and  McKay)    


Adanac      

Chambers-Ferland     

Xipissing  Reduction  ilill 

clean-up     

Kceley     

Beaver     

Cobalt   Silver   Queen    .  .  . 

Buffalo  '•     

Casey-Cobalt     

Provincial     

Coniagas     

Crcws-McFarlan 

Silver   Islet    

Crown   Reserve    

Green    Meehau    

Foster    

Foster      

Hargrave    

Hudson   Bay    

Cobalt    Silver   Queen    .  .  . 

Kerr    T^iSiVe     

Copper  Cliff  silvei-cobalt 

plant    clean-up    

La  Rose    


McKinley-Darragh- 
Savage    

Cobalt  Lake,  Townsite- 
City      

Xipissing     

O'Brien      

Miller    Lake-O'Brien    . 

Penn-Canadian    

Peterson   Lake    

H.R.  105,  or  Currie   .  . 

Reliance    

Reeve-Dobie     


Right   of   Way 
Temiskaming 
Tiethewey  %    .  . 
Waldman     .  .  .  . 


llailevlnirv. 
Cobal't. 

Cobalt. 
Almonte. 
Colialt. 
Cobalt. 
Cobalt. 

New  Liskeard. 
!  Cobalt. 
Cobalt. 
Gowganda. 
Port  Arthur. 
Cobalt. 
North  Cobalt. 
Giroux  Lake. 
Cobalt. 
Cobalt. 
Cobalt. 
Col)alt. 
Cobalt. 

Toronto. 
Cobalt. 


Cobalt. 

Cobalt. 

Cobalt. 

Cobalt. 

Gowganda. 

Cobalt. 

Cobalt. 

Silver  Centre. 

Cobalt. 

Gowganda. 

Cobalt. 

Cobalt. 

Cobalt. 

Cobalt. 

Cobalt. 


'■  Sold  to  the  Mining  Corpoiation  of  Canada,  Limited. 

t  Lease  assigned  to  Brewer,  Price  and  Sullivan,  May  5tli,  1920. 

t  Sold  in  January,  1920,  to  Coniagas  Mines,  Limited. 
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Mines  shipping-  over  a  quarter  million  ounces  of  silver  in  1919  are  given  in 
order : — 

Ounces. 

Nipissing     3,731,892 

Mining  Corporation    1,088,064 

Coniagas     918,063 

Kerr  Lake   802,243 

McKinley-Darragh-Savage     760,787 

Miller  Lake-O'Brien     708,872 

O'Brien      648i501 

Buffalo    577,811 

La  Rose    290,227 

Crown   Reserve    265,853 

Beaver   Consolidated    263,388 

In  Table  YII  are  shown  the  shipments  of  ore,  concentrates  and  l)ullion  from  the 
mines  of  Cobalt,  Gowganda  and  outlying  silver  areas  since  mining  ))egan  in  1904. 
By  '"shipment"  is  meant  consignment  to  outside  points  whether  in  Canada  or  the 
United  States,  but  not  movements  within  the  camp,  as  for  example,  ore  hauled  or 
shipped  by  rail  from  a  mine  to  a  concentrating,  sampling  or  reduction  plant  in 
Cobalt  itself. 

It  will  be  noted  that  the  quantity  of  ore  shipped  away  from  the  camp  has  been 
reduced  to  very  small  proportions.  Shipments  of  concentrates  were  about  the 
average  of  the  last  three  years,  but  the  average  silver  contents  were  considerably 
lower.  This  is  due  to  the  predominance  of  concentrates  produced  by  flotation 
methods. 

TABLE  VIL— PRODUCTION,  SILVER  MINES,   1904  TO  1919. 


No.  of 
Produc- 
ing 
Mines. 

Shipments  and  Silver  Contents. 

Year. 

Ore. 

Concentrates  and  Kcsidues. 

Bullion. 
Oz. 

Total. 

1 
Tons.                Oz. 

Av.  per 
ton. 
Oz. 

Tons.           Oz. 

•^v.   per 
ton. 
Oz. 

Value. 
Ounces.               $ 

1904. . . . 

4 
16 
17 
28 
30 
81 
41 
34 
30 
35 
32 
24 
28 
28 
.38 
33 

158 

2,144 

5.335 

14,788 

24,487 

27,729 

27.437 

17,278 

10,719 

9,861 

4,302 

2,865 

2,177 

2,288 

1,456 

850 

206,875 

2,451,356 

5,401,766 

10,023.311 

18,022,480 

22,436.355 

22.581,714 

20.318,626 

15,395,504 

13.668,079 

6,504,753 

6,758,286 

4,672,500 

3,271,353 

1,401.050 

806,341 

1,309 

206,875 
2. 451. .356 
5,401,766 
10.023,311 
19.437.875 
25,897  825 
30,645,181 
31.507,791 
30,243,859 
29.681.975 
25,162,841 
24,746,534 
19,915,090 
19,401,893 
17,661,694 
11,214.317 

111,887 

1905 

1,143 

1,013 

677 

736 

809 

821 

1,176 

1,436 

1,386 

1.511 

2,359 

2,146 

1.429 

962 

949 

1.360,503 

1906 

3,667.551 

1907 

6,155,391 

1908.... 
1909 

1,137 

2,948 

6,845 

9.375 

11,214 

11.016 

12,152 

11,996 

8,561 

13.720 

17,958 

15,208 

1.415,395 

3,461,470 
7.082,834 
8.056,183 
9,768.228 
8.489.321 
8,915,958 
10.001,548 
7.598,011 
6,445,243 
5,793,756 
4.021,212 

1.244 
1,174 
1,030 
858 
871 
770 
733 
834 
887 
469 
323 
265 

9,133,378 

12,461,576 

1910.... 
1911.... 
191^.... 
1913.... 
1914.... 

1915 

1916.... 
1917.... 
1918.... 
1919.... 

980,633 
3.132.976 

5,080,127 
7,524,575 
9,742,130 
7,986.700 
7,644,579 
8,053,318 
10,466,888 
•6.383.761 

15,478,047 
15.953.847 
17.408.935 
16.553.981 
12.765,461 
12,135,816 
12,643,175 
16,121,013 
17,341,790 
12.738,994 

Total  . . 

153,874 

153,9-30,349 

1,000 

122,130 

81,052,165 

661 

66,995,690 

303,600.183 

182.031,345 

In  addition  to  the  silver  content  of  the  ores,  concentrates,  residues,  etc.,  the 
producing    mines    in    many    cases    are    paid    for   the    cobalt    contained    in    them/' 
l?eturns  show  that  for  555,761  pounds  of  cobalt  recovered  and  paid  for.  the  pro- 
ducing companies  received  $163,960  from  consignees  in  southern  Ontario,  England 
and  the  United  States,  or  an  average  of  29.7  cents  per  lb.    Only  one  mine  reported 
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payment  for  the  copper  content  of  concentrates  shipped  to  the  United  States,  and 
one  company  for  arsenic  contained  in  residues  shipped  to  England. 

Tlie  foHowing  reference  to  the  price  of  silver  is  extracted  from  the  Mining 
and  Scientific  Press  of  San  Francisco,  page  64<S,  issue  of  May  loth.  1910: — 

From  April  23rdj  1918,  to  May  5th,  1919,  the  United  States  Govenininet  paid  $1  per 
ounce  for  all  silver  purchased  by  it,  fixing-  a  maximum  of  $1.01  !/>  on  August  15th,  1918.  On 
May  5th,  1919,  all  restrictions  on  the  metal  were  removed,  resulting  in  fluctuations.  During 
the  restricted  period,  the  British  Government  fixed  the  maximum  price  five  times,  the  last 
time  being  on  March  25th,  1919,  on  account  of  the  low  rate  of  sterling  exchange,  this  result- 
ing in  daily  fluctuations.  The  equivalent  of  dollar  silver  (1,000  fine)  in  Birtish  currency  is 
46.65  pence  per  ounce   (925  fine)    calculated  at  the  normal  rate  of  exchange. 

In  Tahle  I  the  heading  '"  Other  Colialt  Compounds  "  includes  cobalt  sulphate, 
cobalt  hydroxide,  cobaltous  hydroxide  and  alloy,  all  produced  l)y  southern  Ontario 
refineries,  also  the  unseparated  cobalt  content  of  ores  and  residues  for  which  pay- 
ment Avas  received  by  the  mine  owners.  This  latter  item  includes  shipments  by  the 
Xipissing  mine  to  the  United  States  aud  England. 

Table  YIIl  is  a  statement  of  dividends  and  bonuses  paid  by  silver  mining- 
companies  since  the  beginning  of  operations  at  Cobalt  in  li)();3.  Privately-owned 
mines,  such  as  the  O'Brien,  which  pays  a  royalty  to  the  Provincial  Government, 
are  not  int-luded  in  the  list.  It  is  significant  that  of  the  total  value  of  minerals 
produced  from  Cobalt  and  outlying  silver  areas,  namely,  $li)2.."39'^,352,  up  to  the 
end  of  lO]!).  a  total  of  $?8,335,yi3  has  been  returned  to  shareholders  in  the  shape 
of  dividends  or  l)oiiuses. 

Table  JX  shows  the  quantity  and  value  of  all  the  con.stituents  of  the  ores 
mined  at  Cobalt  and  outlying  silver  areas  from  the  time  the  mines  were  opened. 
Previous  to  1914  an  estimate  was  made  of  the  nickel,  cobalt  and  arsenic  contents. 
exact  figures  not  being  obtainable,  since  few  or  no  assays  were  made  for  these 
minerals  for  the  reason  that  the  mining  companies  were  not  paid  for  them.  Since 
that  time  only  tlie  actual  recoveries  of  these  subsidiary  minerals  have  been  included. 
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TrcafincNt  and  Ei'duclion  Plauis. — Following-  is  an  epitome  of  the  operation 
of  plants  at  Cobalt  which  treat  custom  ov  purchased  ores  l)y  way  of  sampling, 
concentration  or  reduction  to  bullion. 


ORE   SAMPLING,  CONCENTRATION  AND  REDUCTION  WORKS,  1919. 


Firm 


Ore 
sampled 


Ore 
ti'eated 


Concen- 
trates 
produced 


Conceen- 
trates 


Base 

Bullion. 

etc. 


Silver 
Bullion 


t^'^^ted    ^^,^-^     produced 


tons  tons-           tons 

Cobalt  Reduction  Comrany 3 ,  288    

Dominion  Reduction  Company 44,(jl8  ;       7,284 

Nipissing  Mining  Company.  Ltd 222  , 

Northern    Customs    Concentrators. 

Ltd 33,531             903 

Temiskaming  Testing  Laboratories . . .        554 


tons 

448 
2,217 


lbs. 
9,480 


13,003 


fine  ounces 
787.365 
185.870 
650,918 


Total. 


554       81,659  i       8,187 


2,665 


41,982 


22,483     1,666,135 


The  last  mentioned  plant  is  operated  by  the  T.  &  X.  0.  Ey.  Commission  and 
silver  bullion  recovered,  averaging  about  900  fine,  is  returned  to  the  producers  of 
the  ore.  The  main  operations  consist  of  ore  sampling.  The  Cobalt  Eeduction 
Company  and  Xipissing  Mining  Co.  purchase  ores,  base  bullion,  etc.  Employees 
engaged  in  these  works  numbered  316  and  their  wages  amounted  to  $421,4:38. 

Refineries. — In  the  southern  part  of  Ontario  there  are  four  reduction  works 
for  the  treatment  of  silver  ore  and  concentrates  from  Cobalt.  The  Deloro  company 
handles  mainly  the  product  of  the  O'Brien  and  Miller  Lake  O'Brien  mines,  the 
property  of  M.  J.  O'Brien,  Limited,  which  also  controls  the  refinery,  while  the 
•Coniagas  Eeduction  Company,  Limited,  refines  for  the  most  part  the  ores  and 
concentrates  shipped  from  the  Coniagas  mine.  Metals  Chemical,  Limited,  ran  last 
year  mainly  on  residues  from  the  Xipissing  Mining  Company's  high  grade  ore 
refinery  at  Cobalt.  This  company  aims  primarily  at  the  production  of  the  com- 
pounds of  <-o1)alt  and  nickel,  and  not  at  the  recovery  of  silver.  After  operating  for 
the  first  (]uarter  of  1920,  Metals  Chemical,  Limited,  sold  its  plant  to  Ontario 
Smelters  and  Eefiners,  Limited.  The  latter  is  a  newly  organized  comi)aiiy.  which 
also  owms  the  plant  of  the  Standard  Smelting  and  Eefining  Company.  Tlie  opera- 
tions at  the  plant  of  the  last  mentioned  company  have  been  small.  col)alt  and  nickel 
oxides  l)eing  the  only  products  marketed  in  1919. 

REFINERS  OF  SILVER-COBALT  ORES,  1919. 


Name  of  Company 


Location  of  Works 


P.O.  Address 


Deloro  Smelting  and  Refining  Co.,  Limited 

Coniagas  Reduction  Co..  Limited 

Deloro 

Thorold 

Deloro. 

St.  Catharines. 

Wetland 

Wetland. 

Standard  Smelting  and  Refining  Co.,  Limi'.ed... 

Chippav.'a 

Niagara  Falls. 
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The  operations  of  the  refining  companies  during  1919  are  summarized  in  the 
figures  given  below.  Apart  from  the  silver  recovered,  the  by-products  of  the  ores 
from  Cobalt  and  outlying  silver  areas  had  a  value  of  $1^,596,744. 


OPERATIONS  OF  SILVER-COBALT  REFINERIES  IN  ONTARIO,  1919. 


Product 


Quantity 


Value 


Ore,  treated tons 

Concenlrales,  treated ' ' 

Residues,  '  '     " 

vSilver  recovered  and  marketed line  ounces 

Arsenic,  Crude  and  White,  shipments lbs. 

Cobalt  Oxide,  shipments " 

Cobalt  H.vdroxide,  Sulphate  and  Alloy,  shipments ' ' 

Cobalt.  Metallic,  shipments ' ' 

Nickel  ( ;xide,  shipments ' ' 

Nickel  Sulphate  and  Carbonate,  shipnienls " 

Nickel,  Metallic,  shipments '  ' 


Total  value  of  Products  Marketed 


881 

2,999 

4,380 

4,390,539 

5.274,884 

426,573 

66.193 

121,926 

11,817 

353,267 

399.584 


5,070.102 

483,604 

634.553 

46,615 

243.554 

3.762 

46,711 

137,945 


6,666.846 


The  number  of  workmen  employed  in  the  refineries  was  464  and  the  wages  paid 
them  amounted  to  $670,407. 

The  following  figures  have  been  compiled  from  information  furnished  by 
refineries  in  the  United  States  which  treated  products  from  Ontario  silver  mines: — 

Ore  treated,   tons    311 

Concentrates  treated,  tons    4,043 

Residues  or  slag  treated,  tons   14 

Silver  recovered,  ounces    1,413,934 

Gold  recovered,   ounces    1 . .1() 

Copper  recovered,  lbs 219,126 

Lead  recovered,  lbs 23,568 


Nickel  and  Copper 

Following  the  close  of  the  war  in  November,  1918,  the  output  of  the  nickel- 
copper  mines  and  smelters  was  greatly  curtailed,  owing  to  the  sudden  falling  off 
in  tlie  demand  for  these  metals.  ])articularly  nickel.  Towards  the  close  of  1919. 
however,  market  conditions  had  somewhat  improved,  and  the  smelters  at  the  end 
of  the  year  were  again  working  on  a  scale  approaching  that  of  the  pre-war  period. 

Ore  raised  in  the  year  amounted  to  614,955  tons  as  compared  with  1,643.040 
tons  in  1918;  and  ore  smelted  to  754,567  tons,  as  compared  with  1.559,892  tons. 
Bessemer  matte  produced  was  42,735  tons  as  against  87.184  tons  in  1918,  and  the 
nickel  and  copper  contents  were  22,035  tons  and  12,099  tons  respectively,  as  com- 
pared with  45.886  tons  and  23,843  tons  in  1918.  Shipment  was  made  of  11.099 
tons  of  matte  for  refining  purposes  to  Port  Colborne,  Out.;  22,016  tons  to  Bayonne. 
N".J.,  and  3.191  tons  to  Clydach,  Wales.  The  Port  Colborne  refinery  of  the  Inter- 
national Nickel  Company  of  Canada  treated  10,911  tons  of  matte,  recovering  there- 
from 4,901  tons  of  metallic  nickel  and  2,737  tons  of  blister  copper,  in  addition  to 
small  quantities  of  gold,  silver,  platinum  and  palladium. 
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On  January  Kth.  19'20,  the  new  smelter  of  the  British  America  Xickel 
C'orpuratinn  at  Xic-kelton  was  hlown  in.  and  on  Janiiarv  21st  the  first  converter 
went  into  commission.  Ore  is  being  raised  from  the  Murray  mine  in  which 
diamond  drill  borings  have  disclosed  over  16,000,000  tons  of  smelting  ore.  The 
inclined  shaft  is  down  1,100  feet,  and  eight  levels  have  been  established,  on  five 
of  which  electric  locomotives  are  used. 

In  the  Xickelton  smelter,  which  is  situated  one  mile  from  the  ^lurray  mine,  there 
are  two  blast  furnaces  and  three  Pierce-iSmith  basic-lined  converters  in  operation. 
Another  blast  furnace  and  converter  have  been  ordered.  The  most  noteworthy 
features  of  operation  are  described  in  a  letter  dated  June  ^-Ith.  1920,  by  AV.  A. 
Carlyle.  Managing  Director,  as  follows : 

In  the  blower  room  are  four  turbo-blowers,  each  driven  by  steam  turbines,  3,600  r.p.m., 
Rateau-Battu-SmOot  design,  made  by  the  Dominion  Bridge  Co.,  Limited,  Montreal.  There 
are  two  blowers  of  30,000  eu.  ft.  free  air  each  at  36  oz.  for  blast  furnaces  and  two  of  36,000 
eu.  ft.  each,  12  pound  pressure,  for  supplying  air  to  converters,  the  steam  turbines  for  the 
latter  l^eing  2,200  h.p.  The  air  stabilizers  and  governors  first  supplied  were  not  successful, 
but  new  ones  just  installed,  using  monel  metal  in  certain  parts  are  operating  well  and  this 
unique  blower  plant  now  promises  to  be  most  satisfactory.  Each  turbine  has  its  surface 
condenser  complete  in  every  detail.  A  300  k.w.  motor-generator  set  supplies  D.C.  power 
to  the  locomotives,  cranes  and  converters  in  the  smelter  building  and  a  duplicate  will  soon 
be  placed. 

The  ore  consists  of  eruptive  rock  (norite).  impregnated  with  pyrrhotite  and  some  chal- 
copyrite,  containing  about  25  per  cent.  SiOo,  35  per  cent.  Fe.,  and  IS  per  cent.  S.,  etc.,  and 
the  metallurgical  process  is  to  smelt  this  ore  direct  without  roasting  and  to  convei't  the 
low-grade  matte  containing  10  to  12  per  cent,  copper  and  nickel  to  the  usual  80  per  cent, 
matte,  which  is  granulated  and  sent  to  the  refinery.  Converter  slag,  averaging  about  16 
per  cent.  SiO;,  is  the  only  tlux  used  in  the  blast  furnace,  which  easily  smelts  1,000  tons  of 
ore  and  flux  per  day  and  has  done  1,148,  taking  about  10  per  cent,  coke  in  the  charge.  At 
each  end  of  each  furnace  is  a  20'  by  30'  settler,  having  at  one  end  two  tapholes  and  rtwo 
syphon  exists  for  matte,  the  latter  a  new  device,  permitting  most  successfully  the  drawing 
off   of  matte  from  near  the  top  of  settler,  thus  avoiding  break-aways. 

In  the  converters  low-grade  matte  is  fluxed  with  fine  ore  and  some  blast  furnace  molten 
slag,  gravel  or  sand  being  used  for  end  fluxing  when  a  completed  charge  of  60  to  110  tons 
of  SO  per  cent,  matte  is  poured  and  granulated.  The  converter  slag  is  partly  poured  into 
tlie  settlers  and  partly  into  beds,  where  after  being  broken  up  by  hand  or  explosives  it  is 
loaded  by  steam  loco-cranes  and  sent  to  the  smelter  bins.  There  is  no  trouble  in  producing 
slag  containing  only  14  to  15.5  per  cent.  SiO;,  making  a  good  iron  flux  for  the  blast  furnace. 
The  Garr  gun  is  used  for  charging  the  fine  ore  or  gravel.  There  are  large  dust  flues  and 
chambers,  witli  a  brick  stack  300  feet  high  and  25  feet  internal  diameter. 

The  electrolytic  refinery  is  situated  on  tlie  Ottawa  river,  at  Deschenes,  Quebec, 
where  cheap  electric  power  is  available.     ^\v.  C'arlyle's  description  follows: 

The  matte  passes  through  two  Wedge  roasters  with  S  hearths,  thence  to  leaching  depart- 
ment where  part  of  the  copper  is  leached  out  and  sent  to  the  copper  electrolytic  depositing 
liouse.  The  leached  matte  is  then  smelted  with  fluxes  in  a  specially  designed  electric  furnace 
using  2-t"  carljon  electrodes,  and  nickel-copper  anodes,  weighing  200  pounds,  are  cast  in 
moulds  on  a  revolving  table.  This  furnace  has  proved  a  signal  success.  These  anodes  go  to 
the  nickel  house  where  the  nickel  is  electrically  plated  out  by  the  Hybinette  process,  the 
cathodes  being  then  either  cut  up  or  remelted  in  a  Rennerfelt  electric  furnace  and  poured 
into  ingots  or  granulated  to  shot.  The  slimes  containing  platinum,  palladium,  gold,  iridium, 
■etc.,  will  be  refined  in  the  precious  metals  department.  The  capacity  of  the  present  plant 
is  15,000,000  pounds  nickel  and  9,000,000  pounds  copper  per  annum,  but  at  comparatively 
small  expenditure  can  be  gieatly  increased. 

A  report  for  the  half  year  ending  June  30th,  1020,  showed  that  1,185  tons  of 
Eessemer  matte  had  been  produced  at  the  smelter.  All  this  matte  had  been  shipped 
to  the  refinery  and  was  in  process  of  treatment. 
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The  production  of  ore  during  the  year  from  the  seveial  mines  was  as  follows: — 
International  Nickel  Company  of  Canada: — 

"ToTis  Tnn.s. 

Cieighton    .356,143 

Clean  Hill   3^613 

359,756 

Mond  Nickel  Company:  — 

Levack     58,383 

Garson     57,205 

Worthington     33,299 

Bruce     27,123 

Victoria   No.   1    26,934 

Steinberg    '139 

203,083 

Alexo  Mining  Company:  — 

Alexo     2.216 

British  America  Nickel  Corporation:  — 

Murray    49,900 

Total    614,955 

The  ore  raised  from  the  Alexo  mine  at  Porcjuis  Junction  near  Porcui)ine  was 
shipped,  as  usual,  to  the  Mond  Nickel  Company,  and  smelted  at  the  hitter's  works, 
Coniston. 

In  Table  X  given  below  is  indicated  the  course  of  the  nickel  industry  during 
the  last  five  years.  That  this  metal  takes  on  added  importance  during  times  of 
war  is  sufficiently  shown  i)y  the  fact  that  wiiile  in  1914  the  quantity  of  ore  smelted 
was  947,053  tons,  it  rose  in  1918  to  1,5^9,89-3  tons,  and  fell  to  :54,56T  tons  in  1919. 

TABLE  X.— NICKEL-COPPER  MINING  AND  SMELTING,  1915-1919. 


Schedule 


1915 


1916 


1917 


1918 


1919 


Ore  raised tons . 

Ore  smelted ' ' 

Bessemer  matte  produced..  " 
Nickel  contents  of  matte  ...  ' ' 
Copper  contents  of  matte. . .    " 

Value  of  Nickel  in  matte $ 

Value  of  Copper  m  matte $ 

Wages  paid $ 

Men  employed No . 


1,839.322 

1,272,288 

67,703 

34,089 

19,608 

17,019,500 

8,921,600 

3,581,639 

4,178 


1,572,804 

1,546,215 

80,010 

41,299 

22, 480 

20,649,279 

8,299,051 

4,920,720 

4,780 


1,536,828 

1,453,661 

78,897 

41 , 887 

21,197 

20,943,500 

7,842,890 

5 , 570 , 587 

3,356 


1,643 

1,559 

87 

45 

23 

27.531 

8.453 

6,861 

3 


,040 
,892 
,184 
,886 
,843 
,600    11 
,880      3 
,773     3 
,145 


614,955 

754,567 

42,785 

22,035 

12,099 

,017,500 

387,720 

382,154 

2, 536 


The  following  figures  summarize  the  operations  of  the  International  Xickel 
Company  of   Canada's  refinery   at  Port   Colborne : — 

TABLE  XL— NICKEL-COPPER  REFINING,  1919. 


Schedule 


Quantity- 


Value 


Matte  refined  in  Ontario 

tons 

10,911 

4,901 

2,787 

328.08 

20,570 

87.26 

$ 

Metallic  Nickel  recovered 

3,455,039 

Blister  Copper        ' ' ' ' 

938,141 

Gold                         "        

ounces 

6,562 

Silver                       "        

23 , 864 

Platinum  and  Palladium ' ' 

4,981 

Total  value  of  Products 

4,428,587 
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Platinum  Metals 

In  addition  to  tlie  platinum  and  palladium  shown  in  Table  XI  to  have  been 
recovered  l)y  the  International  Nickel  Company  of  Canada  at  the  Port  Colborne 
refinery,  these  metals  and  others  of  the  platinum  group,  namely,  rhodium,  osmium, 
iridium  and  ruthenium  were  obtained  at  the  Bayonne,  X.J.,  works  from  the  19,528 
tons  of  Bessemer  matte  treated  there.  In  all.  some  1,TT0  fine  ounces  were  recov- 
ered, having  an  estimated  value  of  $200,000.  Xo  definite  figures  are  available  in 
relation  to  the  rare  metal  contents  of  the  Mond  Xickel  Company's  matte  refined 
at  Clydach.  Formerly  this  company  disposed  of  the  residues  from  the  matte 
refinery  to  the  London  firm,  Johnson,  Matthey  and  Company,  who  treated  them 
for  the  recovery  of  platinum,  etc.,  but  the  Mond  Company  has  now  installed  a 
refining  plant  at  Clydach,  and  Avill  henceforth  make  its  own  recoveries. 

The  average  price  of  platinum  for  the  year  was  $114.61  per  fine  ounce.  Pal- 
ladium has  been  valued  at  $130  per  ounce  Troy;  iridium  at  $300.  The  average 
value  of  iridium  imported  into  the  United  States  in  lOlS  was  $111.18  per  ounce, 
and  for  osmium  it  was  $58.40  per  ounce  in  191T. 

Iron  Ore,   Pig:  Iron,  Ferro=Alloys  and  Coke 

Iron  Ore— The  quantity  marketed  in  1919  fell  a  little  short  of  the  1918  out- 
put, the  figures  being  195,915  and  198,882  short  tons  respectively.  The  entire 
sliipments  from  the  Magpie  mine,  189,962  tons,  went  to  the  blast  furnaces  of  the 
Algoma  Steel  Corporation,  at  Sault  Ste.  Marie.  The  output  by  four  other  pro- 
ducers of  ore  was  shipped  outside  the  Province,  namely  5.953  tons  valued  at  $48,341. 
This  includes  5.484  tons  of  briquettes  shipped  to  the  United  States  by  Moose 
]\ronntain.  Limited.  During  the  year  291,408  tons  of  ore  were  raised.  In  iron  ore 
mining  and  beneficiation  559  men  were  employed  whose  wages  amounted  to 
$050,242. 

Following  is  a  list  of  iron  mines  from  which  shi}iments  were  made  during 
t!u'  year : — 

SHIPPERS  OF  mOX  ORE,  1919. 


Coiiiiiaiiy   or   Firm. 


Mine. 


Location. 


Kiiiil  of  Or( 


P.O.  Address  of 
Company. 


Algoma  Stocl  Corporation, 
Ltd 

Consolidated  Iron  &  Steel 
Corporation    


!Moose  Mountain,  Ltd. 
Poe  Mining  Company 


^lagpic Algoma  dist.   .  .  Sidcritc. 


Sault  Stc.  Marie. 


Furnace  Falls,      irematite.  .  .  Toronto. 

Leeds  Co.  24  King  St.  W. 

Moose  Mountain.  Sudbury  dist.  ..  Magnetite..   Selhvood. 

Ferguson Palmeiston  tp.  .  Low-Phos. 

Magnetite  Claiendon  Station. 


Eegarding  one  by-product  of  iron  furnaces,  it  has  Ijeen  demonstrated  that  l)last 
fiirnace  slag  forms  a  suitable  and  standard  aggregate  for  concrete  in  all  classes  of 
construction.  It  also  makes  a  desirable  railway  ballast  and  is  a  good  macadam- 
izing material  for  roads. 
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Jnisic  slag  is  utilized  to  a  considerable  extent  as  a  fertilizer,  being  substituted 
for  acid  phosphate.  Experiments  over  a  period  of  25  years  at  the  Ohio  agricultural 
experimental  station  have  demonstrated  that  practically  equivalent  results  in  the 
case  of  most  grains  may  l^e  obtained  from  a  17  per  cent,  basic  slag  and  14  per  cent, 
acid  phosphate.  Heretofore  in  Ontario  Ijlast  furnace  slag  ha>  not  been  used  to  any 
notable  extent,  while  its  disposal  involves  heavy  expenditure  in  providing  sites  for 
dumps  and  also  in  labour  costs  for  handling. 

In  the  United  States  for  the  years  1917  and  1918  about  eight  million  gross 
tons  of  iron  ore  per  year  were  sul)jected  to  some  form  of  beneficiation.  Various 
l)rocesses  and  comI)inations  were  employed.  For  the  year  1918  iron  ores  from  101 
mines  in  15  states  were  l)eneficiated.  Reference  was  made  in  the  last  annual  report 
of  the  Ontario  Bureau  of  Mines  to  tbe  necessity  of  beneficiation  in  some  form  for 
nearly  all  the  iron  ores  produced  in  Ontario.  At  the  Magpie  mine  siderite  (iron 
carbonate)  is  roasted,  calcined  and  nodulized  l)efore  shipping  to  the  blast  furnace. 
At  Moose  Mountain  magnetite  is  concentrated  and  briquetted.  Unfortunately 
high-grade  hematite  is  not  plentiful  in  Ontario,  while  silicious  magnetites,  difficult 
to  concentrate,  are  widespread.  Experiments  have  been  conducted  as  far  back  as 
1906  at  Saitlt  Ste.  Marie  and  elsewhere  in  the  hope  of  finding  a  satisfactory  method 
of  treating  these  magnetites. 

Jas.  W.  Moffat  of  Toronto  Ikh  cu'ried  on  investigations  for  scxtTul  year-  aiul 
bas  patented  processes  wbich  be  claims  are  applicable  to  small  deposits  as  well  as  to 
large  bodies  of  ore.  The  method,^  which  is  a  discontinuous  one,  is  a  combination 
reduction  and  electric  treatment,  r;tilizing  carbon  monoxide  gas  in  the  ridudion 
f)rocess  and  therein'  lowering  fuel  costs.  After  crushing  awd  concentration  to  a 
state  of  line  subdivision,  the  ore  is  charged  to  tbe  reducing  furnace  where  the 
sulphur  is  first  eliminated  and  then  carbon  in  tbe  form  of  coke  is  added.  Afiei-- 
wards  the  reduced  ore  in  the  form  of  fines  or  "  sponge  "  is  melted  down  in  the  elec- 
tric furnace.  That  electrical  treatment  is  practical  was  demonstrated  in  Ontario 
during  the  war,  when  electric  smelting  of  scrap  steel  was  carried  out  on  a  large  scale. 

Prof.  Alfred  Stansfield  of  McGill  University  is  conducting  experiments  along 
similar  lines,  namely  the  reduction  of  iron  ores  to  a  metallic  powder  in  fuel-fired  . 
furnaces   at   very   moderate   temperatures,   followed   by   further   treatment   in   the 
electric  furnace.     He  is  being  assisted  financially  in  this  woi'k  by  a  federal  grant 
from  the  Honorary  Advisory  Council  for  Scientific  aiul  Industrial  l»e-earcli. 

Recent  experiments  by  other  investigators  indicate  the  possibility  of  using 
powdered  non-coking  coal  as  a  blast  furnace  fuel,  forecasting  a  revohitionai'y 
de])arture  from  traditional  practice. 

If  a  practical  commercial  process  is  evolved  from  these  investigations  it  will 
mean  much  for  Ontario,  making  available  large  tonnages  of  low-grade  ores.  Lower 
fuel  costs  and  the  utilization  of  hydro-electric  energy  from  widely  distrilnited  water- 
jwwers  coml)ine  to  produce  conditions  that  will  admirably  suit  Ontario's 
peculiar  situation  as  regards  the  development  of  her  iron  and  steel  industry. 

Fig  Iron. — Production  for  1919  fell  off  considerably  from  the  1918  output,  tb.e 
figures  for  the  two  years  being  623,586  short  tons,  worth  sf^l 6.010,537  and  751.650 
tons   valued  at   •$20,522,356   respectively.      The   output   in   1917   was   67.617    tons 
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greater  than  the  1919  production.  Init  its  vahie  was  .$1,809,158  less.  Tlie  average 
prices  for  1917,  1918  and  1919  were  $20.51,  $27:M)  and  $25.6:  per  sliort  ton. 
During  the  year  1,299,348  tons  ol  ore  were  charged  to  blast  furnaces,  of  which  only 
9T.514  tons  or  7.5  per  cent,  were  of  Ontario  origin,  the  remainder  being  imported 
from  the  United  States. 

The  producing  companies  are  shown  in  the  list  given  below.  Ten  blast  fur- 
naces were  in  operation  during  the  year.  The  four  furnaces  of  the  Algoma  Steel 
Corporation  were  in  blast  for  285,  361,  171  and  111  days  respectively.  The  Cana- 
dian Furnace  Company  had  one  furnace  in  blast  for  the  full  year.  The  furnaces 
of  the  Midland  Iron  and  Steel  Company,  Standard  Iron  Company  and  Parry  Sound 
Iron  Company  closed  down  on  August  16th,  October  lotli  and  June  9th  respec- 
tively, while  the  two  furnaces  of  the  Steel  Company  of  Canada,  Hamilton,  were 
shut  down  for  short  periods,  one  for  17  and  the  other  for  80  days. 

The  blast  furnaces  and  steel  mills  now  under  construction  I)y  the  Canadian 
Steel  Corporation.  Limited,  at  OJil)way,  near  Windsor,  have  not  yet  come  into 
operation. 

IRON  BLAST  FURNACES  IN  OPERATION,  1919. 


Name  of  Company. 

Numljer  of 
Furnaces. 

Fuel  used.               Location. 

Aluoma  Steel  Corporation,  Limited 

Canadian  Furnace  Company,  Limited 

Midland  Iron  and  Steel  Company,  Limited. 
Parry   Sound   Iron  Company,  Limited    .... 

Standard  Iron  Company,  Limited   

Steel  Company  of  Canada,  Limited 

4 

1 
1 
1 
1 
o 

Cuke Sault  Stc.  Marie. 

Coko Port  Colborne. 

Coke Midland. 

Coke Parry  Sound. 

Coke,  charcoal.  . .   Deseronto. 
Coko Hamilton. 

Table   XII 'gives   particulars   of  the   iron  and   steel-making  industry   of   lli^j 
Trovince  for  the  last  five  years. 


TABLE  XII.— PRODUCTION  IRON  AND  STEEL,  1915  TO  1919. 


Schedule. 


1915 


1916 


1917 


1918 


1919 


Ontario  ore  .smelted tons  293 

Foreign  oie  smelted "  '  623 

Limestone  for  flux " '  215 

Coke  •  ■  48G 

Charcoal bush.  1 .314 

Pig  iron  produced tons  493 

Value  of  pig  iron  produced $  [  5,910 

Steel  made tons  471 

Value  of  Steel  made $  7 .618 


.305 
.094 
,(J8() 
.022 
.957 
.400 
.625 
.059 
,272 


215 
1.0.56 

296 

708 
1,843 

699 
9.739 

686 
12,847 


.366 
,810    1 
.988 
.273 
.209    ] 
.202 
.704  14 
,959 
,309  22 


94. 
.221 

319, 

723. 
.288, 

691. 
,201. 

862, 
.179, 


318 
881    1 
535 
657 
390  . . 
233 
695  20 
504 
982  28 


99, 
.400. 
405 , 
8(i9 . 


852 
085 
683 
729 


751 
522 

881 
792 


,  650 
,3.56  16 
,509 
,361  17 


97,514 
.201,834 
343,907 
736,872 
177,795 
623,586 
,010,-537 
616.251 
.913,263 


As  regards  steel,  it  should  be  noted  that  the  foregoing  tal)le  iiiclu<lcs  onlv  steel 
made  l)y  plants  in  which  iron  ore  is  reduced  in  the  blast  funuice  and  comerted  into 
steel,  w'hether  or  not  the  process  is  a  continuous  one.  Xo  account  is  taken  of  what 
may  be  called  secondary  steel,  namely,  that  made  from  scrap,  turnings,  etc..  nor 
does  the  producticm  of  pig  iron   include  that   made   from  sci-ap. 
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Ferro- Alloys. — In  addition  to  pig  iron  and  steel  the  Algoma  Steel  Corporation 
produced  28,771  tons  of  spiegeleisen  valued  at  $1,031,804. 

Ferro-silicon  and  silico-nianganese  varying  from  15  to  7-")  per  cent,  of  silicon 
content  were  produced  by  Electro-Metals,  Limited,  at  Welland.  The  raw  products 
treated  in  the  electric  furnace  include  silica  and  steel  turnings  of  domestic  origin, 
and  pvrite  ore  cinder  from  the  United  States.  There  is  also  a  small  output  of 
ferro-silicon  as  a  by-product  by  companies  manufacturing  artificial  abrasives  in  the 
electric  furnace  from  imported  l)auxite.  Iiu-luded  in  this  list  are  the  Xational 
Al)rasive  C'ompany  of  Xiagara  Falls  and  the  Xorton  Company  at  C'hippawa.  In 
all  14,967  tons  of  ferro-silicon  valued  at  $741), 380  were  produced. 

No  record  was  oljtained  of  the  output  of  low-phosphorus  pig  iron  in  the 
electric  furnace  from  scrap  turnings,  tliis  being  regarded  as  a  secondary  metah 

Col-c. — Production  of  coke  in  Ontario  is  entirely  from  imported  coal.  In  the 
United  States  by-product  coke  ovens  are  gradually  replacing  the  old  beehive  ovens, 
a  logical  evolution  affording  greater  economy,  increased  efficiency  and  wider  appli- 
cation. By-product  ovens  ])ossess  notalde  superiority  over  the  l)eehive  type  in  all 
these  particulars.  During  the  year  the  Algoma  Steel  Corporation  operated  110 
Koppers  and  50  Wilputte  l)y-])roduct  ovens,  while  the  Steel  Company  of  Canada 
used  80  Wilputte  ovens.  From  1.01 5,70(5  tons  of  imported  coal,  valued  at 
$5,182,249,  the  output  of  coke  was  as  follows:  blast  furnace  and  foundry  coke, 
067,081  tons  valued  at  $4,995,059,  ol'  which  108.94  7  tons  worth  $792,544  were 
marketed,  the  halance  being  used  by  the  companies  themselves.  In  connection 
with  its  coke  plant,  the  Steel  Company  of  Canada  is  installing  a  benzol  plant  cap- 
able of  producing  100,0110  gallons  of  motor  fuel   per  nuuith. 

Coke  oven  by-products  were  produced  as  follows: 


Scheduh 

Quantity 

Value 

Ammonium  sulphate 

Tar       

lbs. 

gals. 

21.771,903 

7,566,402 

6,881,785 

123,, 581 

$ 
629,899 

338.263 

Gas 

M.  cu.  ft. 

479.155 

tons 

181.091 

Total               

1,629.008 

The  Semet  Solvay  Company  has  leased  a  property  from  tne  Toronto  Harbour 
Commission  for  the  installation  of  by-product  coke  ovens  as  soon  as  conditions 
warrant,  construction  costs  at  presen.t  being  too  high.  British  Foundation  Ovens, 
Limited,  also  purposes  the  erection  of  retort  ovens  in  the  neighbourhood  of  Ham- 
ilton and  Toronto.  These  enterprises  require  considerable  capital,  and  it  is  not 
expected  that  construction  will  begin  in  1920  as  originally  contemplated. 
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Lead 

With  the  exception  of  54,074  pounds  recovered  from  Ontario  silver  and  gold 
ores  refined  in  the  United  States,  the  entire  output  of  lead  came  from  the  Kingdon 
mine  at  Galetta  on  the  Ottawa  river.  For  the  first  quarter  of  the  year  the  mine 
and  smelter  were  operated  by  the  Jas.  Eobertson  Estate.  After  re-organization  and 
the  formation  of  a  new  company  called  the  Kingdon  Mining,  Smelting  and  Manu- 
facturing Company,  operations  were  continued  during  the  last  two  months  of  the 
year.  The  lead  smelter  at  Kingston  operated  on  lead  slag  from  Galetta  up  to 
June  1st,  when  it  closed  down.  The  entire  output  of  pig  lead  by  the  Kingston 
Smelting  Company,  Limited,  was  returned  to  the  Jas.  Robertson  Estate  at  Mont- 
real with  the  exception  of  36,993  pounds,  which  was  marketed  by  the  smelter. 

Shipments  of  pig  lead  during  the  year,  including  recoveries  in  the  United 
States  from  Ontario  gold  and  silver  ores,  totalled  1,529,987  pounds,  valued  at 
.$94,507.  The  average  number  of  employees  in  mine  and  smelters  was  83  and  wages 
paid  amounted  to  $62,601. 

Materials  of  Construction 

An  idea  of  the  activity  in  the  building  trades  during  1919  as  compared  wntli 
the  nine  years  preceding  may  be  had  from  the  figures  presented  in  February,  1920, 
issue  of  the  Labour  Gazette.  Building  permits  for  15  Ontario  cities  in  1919 
totalled  $40,584,834,  as  compared  with  a  maximum  of  $20,229,574  for  any  year 
during  the  war  period.  In  1912  and  1913,  the  best  pre-war  years,  permits  aver- 
aged nearly  $50,000,000  per  year.  Taking  into  consideration  the  fact  that  cost  of 
materials  and  labour  in  1919  had  increased  between  50  and  100  per  cent,  as  com- 
pared with  pre-war  prices,  it  is  seen  that  building  construction  in  1919  would  not 
represent  more  than  a  $25,000,000  outlay,  or  one-half  that  of  1912  or  1913  on  a 
similar  basis  of  prices.  High  cost  of  materials,  doubtless,  had  much  to  do  in 
retarding  construction  work.  Builders  feared  that  an  early  drop  in  prices  might 
occur.  Xevertheless,  practically  all  materials  in  the  several  building  trades,  as 
well  as  the  cost  of  labour,  continued  to  rise  in  price. 

Clay  Products 

Brick  and  Tile. — For  the  first  time  since  1914  the  output  of  clay  products 
has  reached  a  valuation  approximating  pre-war  years.  Labour  and  fuel  scarcity 
had  something  to  do  in  keeping  down  production,  while  ])uilders  refrained  from 
large  scale  house  construction  owing  to  high  costs  and  unsettled  labour  conditions. 
There  is  still  a  marked  shortage  of  housing  accommodation,  owing  to  the  inactivity 
in  building  operations  during  the  w^ar  period.  Common  brick,  wdiich  sold  at  an 
average  price  of  $7.96  per  M.  in  1915  have  risen  to  $13.92  per  M.  at  the  works. 
Details  of  the  industry  are  shown  in  the  tables  which  follow: — 

3.    M.    PART   I. 
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TABLE  XIII.— OUTPUT  AND  VALUE  OF  CLAY  PEODUCTS,  1919. 


Marketed 


Product 


Quantity 


Value    $ 


Stock  oa  hand 
Dec.  31,  1919 


Common  Brick M 

Pressed  Brick M 

Tapestry  or  Eug  Brick Ml 

Drain  Tile MJ 

Hollow  Building  and  Roofing  Tile tons 

Pottery 

S  ewer  Pipe 


141,255 

29,994 

7,444 

13,009 

17,435 


1,966,711 
532,464 
137,898 
.354.700 
184,900 
119,551 
609,100 


48,412  M. 
3,322  M. 
1,784  M. 


.$15,061 
$202,854 


The  following  table  shows  the  comparative  value  of  the  output  of  clay  products 
since  the  outbreak  of  the  war: — 

TABLE  XIV.— VALUE  OF  CLAY  PRODUCTS,  1914-1919. 


Brick 

Pottery 

Drain  Tile 

Sewer   Pipe 

Year 

Common 

Pressed, 
Fancy,  Hol- 
low Tile,  etc. 

Total 

1914 v. . .. 

$ 
2,336,207 

763,591 

509,559 

713,824 

665,454 

1,956,711 

$ 
894,384 

375,865 

495,895 

776,302 

592,286 

726,500 

$ 
25,720 

49,387 

87,025 

94,501 

88,275 

119,551 

$- 
277,530 

321,253 

275,471 

546,040 

309,899 

.354,700 

$ 
571 , 756 

361,283 

216.749 

379,923 

362,536 

609,100 

$ 
4,105,597 

1915 

1,871.379 

1916...;.,..... 

1917........... 

1918 

1,584,699 
2,509,590 
2,018,450 

]919 

3.776,562 

Fuel  for  the  firing  of  brick  and  tile  kilns  was  both  scarce  and  dear.  Many 
plants  did  not  operate  for  this  reason.  Owing  to  measures  taken  to  confine  the 
use  of  natural  gas  to  domestic  purposes  there  was  a  marked  decrease  in  the  con- 
sumption of  that  fuel. 

FUEL  CONSUMPTION,  BRICK  AND  TILE  PLANTS. 


Wood 

Coal  or  Coke 

Natural  Gas 

Cords 

Value 

Tons 

Value 

M.  cu.  ft. 

Value 

Total 

per  cord 

Total 

per  ton 

Total      \  perM, 

$ 
30,180       208,789 

$  c. 
6  92 

95,189 

$ 
590,348 

$  c. 
6  20 

44,847 

$         !     $  c. 
9,869         0  22 

The  average  period  of  operation  for  119  brick  and  tile  plants  was  149  days  in 
the  year  1919.  Many  of  the  smaller  plants  operate  in  the  summer  months  only. 
Employees  numbered  1,904,  and  $1,405,132  was  paid  in  wages. 
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Following  is  a  list  of  the  brick  and  tile  operators  who  reported  an   output 
in  1919: 

BRICK  AND  TILE  PLANTS,  1919. 


Name. 


Address. 


Product. 


Alvinston  Brick  &  Tile  Co.,  Ltd. 

Armstrong   Bros 

Arnold,   Willard    


Baird  &  Son,  H.  C. 
Bechtel,  B.  E.  . . . 
Bell  &  Son,  R.  .  . . 
Bond  &  Bird 


Booth  Brick  «&  Lumber  Co.,  Ltd. 


Brampton  Pressed  Brick  Co. 

Broadwell  &  Son,  B 

Brownscombe  &  Sons,  H.   . . 

Buck,  J.  L 

Bushell,   Wm 

Butwell,    Richard    


Cabana,  Jr.,  Oliver    

Canadian  Pressed  Brick  Co.,  Ltd. 

Canadian  Wood   Products,  Ltd.    . 


Champion  Brick  &  Tile  Co. 

Clav  Products  Co 

Cooper.   W.    H 


riano,  J 

Credit  Foiks  Tile  &  Brick  Co.,  Ltd. 
Curtin.    Francis     


Dellor,  An)ert,  &  Co. 
Dellcr  &  Sons,  Geo. 


Bcllor,   Wm.    H 

Dochart  Brick  &  Tile  Works    

Dolan.    John 

Dominion    Sewer  Pipe  &  Clay  Industries,  Ltd. 
Don  Vallev  Brick  Works   


Dougherty.   Tlios. 


Elliott,    Charles     .  .  . 

Elliott,  Wm 

Elliott  &  Sons,  Jas. 


Fort  William  Brick  &-  Tile  Co. 

Fox,  Geo.  J 

Frid  Bros 

Frost,  Geo.   IT 


Gaidiner.  William  . 
God f rev  Sc  Co..  TIios. 
Govenlock,  J.  M.  .  .  . 
Gowanlock,  .Tas 


Alvinston 
Fletcher  . 
Virginia 


Parkhill   

Waterloo    

Paisley 

Woodstock,  R.R.  No.  5 

Islington,  R.R.  No.  1. 


Brampton     

Kingsvillc    

Cargill    

Port   Rowan    

Toronto,  2  Gillespie  Av 
Humber  Bav 


Zurich     

Hamilton,  36   Sun  Life 
Bldg 

Toronto,   1,000  Gerrard 
St.  E 

Kingsville    

Ruseomb     

Hamilton,    52   Gage 
Av.  N 

Toronto,    202    Oak- 
wood  Av 

Toronto,  88  St.  David's 
St 

Lindsav    


Vienna    . 
Norwich, 


R.R.  No.  2. 


Thorndale,  R.R.  No.  4, 

Arnprior    

Watford,  R.R.  No.  2. 

.\ldershot     

Todmorden     


Henfrvn 


Bluevale     

Glenannan     

Sault   Ste.   Marie, 

519  Wellington  St.  N. 


Fort   AVilliam    

Dresden    

Hamilton    

Toronto,  20    Cloverdale 
Road     


Tile  and  Hollow  Blocks. 

Tile. 

Brick. 

Brick,    Tile    and    Blocks. 
Brick. 

Brick  and  Tile, 
and 


Pressed 
and      Pressed 


Common 

Brick. 
Common 

Brick. 
Pressed  Brick. 
Tile. 

Brick  and   Tile. 
Brick,   Tile   and   Blocks. 
Brick. 
Brick. 

Brick  and  Tile. 

Pressed  Brick. 

Brick. 

Brick  and  Tile. 

Brick. 


Blenheim    

Carleton   Place    

Seafortli.  R.R.  No.  1 
West    Fort    William. 


Brick. 

Brick. 

Brick, 
Brick. 

Brick.  Tile  and  Blocks. 
Brick,    Tile    and    Hollow 

Blocks. 
Tile  and   Blocks. 
Brick,  Tile  and  Blocks. 
Tile. 
Brick. 
Common,      Pressed      and 

Tapestry  Brick. 
Brick  and  Tile. 

Brick  and  Tile. 
Brick  and  Tile. 

Brick  and  Tile. 

Brick. 
Brick. 
Brick. 

Brick. 

Brick  and  Tile. 

Brick. 

Brick  and   Tile. 

I  Brick. 


26 


Department  of  Mines 


No.  4 


BRICK  AND  TILE  PLANTS,  IQIQ— Continued. 


Name. 


Address. 


Product. 


Hallatt  &  Son,  H 

Halton  Brick  Co.,  Ltd 

Hamilton  Pressed  Brick  Co.,  Limited 


Hill,  Aaron    

Hill,    A.    W 

':Hi*'^e    Bros 

^Iscock  &  Sons    

Hitch,  Mrs.  Susan   

Hohl,    John    

Holland  &  Son,  William 

Howlett,    Fred     

Huntsville    Brick   Co.    .  . 


Ideal  Brick  &  Tile  Co 

Interprovincial  Brick  Co.  of  Canada,  Ltd., 
The    


Jackson  Bros 

Janes,  U.  A 

Jervis  &  Son,  John 


Kaar,  John    

Koebel,  Joseph  Z. 

Kruse    Bros 

Kuhn,    Henry   J. 


Labey  &  Son,  Geo.  A.    .  .  . 
Lethbridge  Brick  Co.,  Ltd. 

Lindsay,  Stephen   

Lowes,    Gordon     


Martin,    David    .  . 
McCormick  Bros. 
McCredie,  W.    .  .  . 
McLoughlin,    Jno. 


Merkleys,   Ltd. 


Comlier     

Terra   Cotta    

Hamilton,      Kensington 

Ave.  S 

Essex    

Coatsworth,  R.R.  No.  1 

Mount   Dennis 

Cobourg   

Ridgetown      

Wellesley,  R.R.   No.   1. 

Ruscomb     

Petrolia    

Huntsville    


Brantford,  Grey  St.    .. 

Toronto,  .^0  Toronto  St 

Brantford    

Mt.  Brydges    

Dorchester  Station   .... 

Brownsville    

St.  Clements   

Seaf orth,  R.R.  No.   3 .  . 
Centralia,  R.R.  No.  2... 

Foxboro'     

Sault  Ste.  Marie   

Wallaceburg,  R.R.  No.  2 
Chatham,  R.R.  No.  3.  .  . 


Thamesvillo   

Watford,  R.R.  No.  5.. 
Belmont,  R.R.  No.  3..  . 
London,    1,044    William 

St 

Billino's   Bridge    


Middleton,   Chas Wyoming 


Milton  Pressed  Brick  Co.,  Ltd. 


Miner,  J.  T. 


Napanee  Brick  &  Tile  Co 

National  Fire  Proofing  Co.  of  Canada,  l^td. 


New,  Edward 
Norton,  Alsey 
Norton,  T.  W. 


Odell  &  Sons,  Wm 

Ontario  Paving  Brick  Co.,  Limited 

O'Reillv,  T.  E.    

Ott  Brick  &  Tile  Mfg.  Co.,  Limited,  The 
Ottawa  Brick  Mfg.  Co.,  Limited,  The  .  . 
Owen  Sound  Brick  Co.,  Limited,  The  .  . .  . 


Paxton    &  Bray    .  .  .  . 
Pears  &  Son,  James 


Milton 


Kingsville,  R.R.  No.  2 


Brick  and  Tile. 
Pressed   Brick. 

Pressed   Biick. 

Tile. 

Tile. 

Brick. 

Brick. 

Brick   and    Tile. 

Brick  and  Tile. 

Tile. 

Tile. 

Brick. 

Brick. 

Pressed   Brick. 

Brick. 

Brick  and  Tile. 

Brick  and  Tile. 

Brick  and  Tile. 
Brick  nnd  Tile. 
Tile. 
Tile. 

Tile. 

Brick. 

Tile. 

Brick  and  Tile. 

Tile. 

Brick  and   Tile. 

Tile. 


Brick. 
Brick. 
Tile. 
Pressed 
Brick. 
Tile. 


Napanee     

Toronto,   601   Dominion 

Bank  Bldg 

Hamilton,  Dundas  Rd. 

Boltoir    

Toronto,  Station  D   .  .  . 


Tngersoll     

West  Toronto 

Ottawa,  320  Bay  St. 

Kitchener     

Ottawa.  53  Queen  St . 
OweTi  Sound   


St.    Catharines,    Qncen 
ston   St 

Toronto.  Eglinton 
Av.    W 


and      Tapesiry 


Brick   and    Tile. 

Brick,   Tile  and  Blocks. 

Brick. 

Tile. 

Brick. 

Brick,  Tile  and  Blocks. 

Brick. 

Brick. 

Brick  and  Tile. 

Brick. 

Brick. 


Brick. 
Brick. 
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BRICK  AND  TILE  PLANTS,  1919— Conti7iued. 


Name. 


Pembroke  Brick  Co.,  The   

Phillips  &  Son,  Thos 

Phiiiii,  Geo.  E 

Phippeii  &  Field 

Port  Credit  Brick  Co.,  Limited,  The 


Price   &   Smith    

Price,  Ltd.,   Jno 

Provincial  Brick  Sc  Tile  Plant 


Richardson  &   Son,  James 
Rollins,   D.   W 


Sadler,  F.  L 

Shale  Brick  Co.  of  Canada,  Ltd.,  The 

Smith,  Alex.,  Sc  Son 

Snelgrove,   A 

Sproat,   Wm.    M 

Standard    Brick    Co.,    Ltd 


Stratford  Brick,  Tile  &  Lumber  Co.,  The. 

Streetsville  Brick  Co.,  Ltd 

Stroh,  M.  C 

Sudbury  Brick  Co.,  Ltd 

Superior  Tile  Co.,  Limited    


Thompson    Bros. 


Wagstaff  &  Co.,  A.  II. 
Waide,  J.  C 


"Waite,  John  E 

Wallace  &  Son,  R 

Warwick  Brick  Works 


Woodslee  Brick  &  Tile  Co. 

Wright,  J.  C 

Wright  &  Sons,  Geo 


Yack,   Norman   A. 


Address. 


Product. 


Pembroke     

Lucknow,  R.R.  No.  2.  . 
London,  St.  James  Pk. 
Toronto,  Dawes  Road. 
Toronto,  307  McKinnon 
Bldg 


Brick. 

Tile. 

Brick  and   Tile. 

Brick. 


Common 
Brick. 


and      Pressed 


Toronto,  490  Green- 
wood Av (Brick. 

Toronto,  100  Green- 
wood Av 

Mimico      


Brick, 

Brick,  Blocks  and  Tile.. 


Kerwood 
Tweed     . 


Dublin    

Cooksville     

Button,  R.R.  No.  2   . 

Beaverton     

Seaforth,  R.R.  No.  4 
Toronto,  498  Green- 
wood Av 

Stratford,  Monteith  Ave 

Streetsville    

Conestogo    

Sudbury     

Fort   William    


Essex 


Toronto,  336  Green- 
wood Av 

London,   ,582   Grosvenoi 
St 

Forrester  Falls 

North    Bay    

London,   647   (xiosvenor 
St 

S.  Woodslee    

Proton    

Comber     


Walk(Mton 


Brick  and  Tile. 
Brick. 

Brick  and  Tile. 

Brick. 

Brick  and   Tile. 

Brick  and  Tile. 

Brick  and   Tile. 

Brick. 

Brick  and  Tile. 

Brick. 

Brick  and  Tile. 

Brick. 

Common     and     Tapestrv 

Brick. 
Brick  and  Tile. 


Brick. 

Brick. 

Brick  and  Tile. 

Brick. 

Brick. 

Brick  and  Tile. 

Brick. 

Tile. 

Brick   and   Tile. 


PoUerij. — Ontario's  pottery  industry  has  developed  l)ut  litt'.c  during  the  past 
few  years,  and  no  goods  are  manufactured  from  native  clays  save  flower  pots  and 
a  small  quantity  of  rough  stoneware.  The  finer  grades  of  pottery  are  imported 
from  Europe  and  the  United  States.  Bearing  in  mind  tliat  the  large  pottery  and 
porcelain  centres  of  Xew  Jersey  and  Ohio  are  artificial  developments — all  china  or 
hall  clay  heing  imported — there  is  no  reason  why  a  similar  industry  could  not  he 
established  in  Ontario.  The  ceramic  laboratory  under  the  direction  of  Joseph 
Keele,  of  the  Mines  Branch,  Ottawa,  has  demonstrated  wliat  may  be  accomplished 
in  the  way  of  producing  fine  china  and  high  grade  pottery.  The  Technical  Educa- 
tion Committee  of  the  Canadian  National  Clav  Products  Association  is  formulating 
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a  plan  whereby  the  necessary  instruction  may  be  provided  in  Toronto  for  those 
interested  in  the  study  of  ceramics,  in  the  hope  that  shortly  the  position  of  the 
pottery  industry  in  Ontario  may  be  improved. 

The  four  potteries  operating  in  1919  worked  an  average  of  286  days,  employed 
45  men  and  paid  $43,939  in  wages.  Fuel  costs  were  $13,620,  and  the  total  sales 
$119,551.     Following  is  a  list  of  operators: 


POTTERY 

MANUFACTURERS,  1919. 

Name. 

Address. 

R.  Campbell's  Sons 

Eock  St    South   Hamilton 

J.  Cranston  Estate   

Davis  &  Son,  John 

216  Dundurn  St.  South,  Hamilton. 
001  Merton  St     Toronto 

Foster  Pottery  Company 

Main  St   West   Hamilton 

Porcelain  and  Refractory  Linings. — The  Canadian  Porcelain  Company  of 
Hamilton  and  Canadian  General  Electric  Company  of  Peterl)orough  produced 
porcelain  goods  valued  at  $430,000  in  1919,  the  raw  materials  required  being 
approximately  600  tons  each  of  china  clay  (kaolin)  and  English  l)all  clay,  and  500 
tons  each  of  feldspar  and  silica.  Refractory  linings  were  produced  from  imported 
clays  by  R.  Campbell's  Sons,  Hamilton. 

Sewer  Pipe. — Sales  of  sewer  pipe  in  1919,  including  flue  linings,  tops  and  wall 
coping,  totalled  $609,100,  as  compared  with  $362,536  in  1918.  The  three  plants 
operated  for  an  average  of  225  days  and  employed  218  men,  whose  wages  amounted 
to  $219,665.  The  stock  in  hand  at  the  end  of  the  year  was  valued  at  $202,854. 
During  the  year  the  Ontario  Sewer  Pipe  Company  was  re-organized  and  is  now 
called  the  Ontario  Sewer  Pipe  and  Clay  Products,  Ltd.  The  same  remark  applies 
to  the  Dominion  Sewer  Pipe  and  Clay  Industries,  Limited,  successors  to  the 
Dominion  Sewer  Pipe  Company.  This  Company  has  two  plants,  one  at  Swansea 
for  sewer  pipe  manufacture,  and  the  other,  a  brick  plant,  at  Aldershot. 

The  following  arc  the  operating  companies : 

SEWER  PIPE  WORKS,  1919. 


Name  of  Company.                              Location  of  Plant.                ^Mantgerretc!"^ 

Dominion  Sewer  Pipe  Co     Ltd 

Swansea   

Hamilton 

Mimico   

Swansea. 

Hamilton  &  Toronto  Sewer  Pipe  Co.,  Ltd.  . 
Ontario  Sewer  Pipe  Co.,  Ltd 

Hamilton, 
Mimico. 

Lime 


Lime  production  in  1919  amounted  to  3,911,572  bushels,  valued  at  $1,268,290. 
Of  this  total  870,114  bushels  were  hydrated,  the  value  being  $307,342.  Fuel  scarcity 
and  high  cost  reduced  the  output  and  increased  the  price  of  the  commodity. 
Approximately  37,372  tons  of  coal  worth  $238,449  and  11,779  cords  of  wood  worth 


1920 


Statistical  Review 


29 


$63,695  were  used  in  burning  lime,  the  average  cost  being  $6.40  per  ton  and  $5.41 
per  cord  respectively.  The  average  time  of  operation  for  the  year  was  201  days  and 
the  industry  employed  363  men  whose  wages  totalled  $366,686. 

Below  are  given  the  names  of  producers  and  the  location  of  plants  operated 
in  1919: 

LIME   PEODUCERS,   1919. 


Name  of  Owner  or  Company. 


Location  of  Kilns. 


Head  Office  Address. 


Alabastine  Co.,  Paris,  The 

American  Cyanamid  Co 

Bergin,  Patrick   

Brunner  Mond  Canada,  Limited 


C^) 


Cameron,  W.  M 

Canada  Cement  Co.,  Limited 

Canada  Lime  Co 

Chalmers  Lime  Works 

Chestnut,  W.  D 

Christie,   Henderson  &  Co.,  Limited. 


Flieler,  Edward 

■Gallagher  Lime  &  Stone  Co.,  Limited 

Harvey,  E.,  Limited   

Higgerson,  Geo 

Jamieson,  J.  M 

McKenzie  Bros 

Parks  Bros 

Robertson  Co.,  D.,  Limited 

Smith,  John  S 

Standard  Chemical  Co.,  Limited   .... 
•Standard  White  Lime  Co.,  Limited.. 


Toronto  Brick  Co.,  Limited    

Toronto  Lime  Co.,  Limited 

Toronto   Plaster  Co.,  Limited,  The. 
"Weppler,  Henry 


(*) 


Contractors'    Supply   Co.,   Limited (*) 


Delta  Lime  Co.,  Limited    

Dominion   Sugar   Co.,   Limited (*) 


C) 


(*) 


Elora  

Niagara  Falls   

Napanee  

Anderdon  tp 

Carleton  Place 

Thurlow  tp 

Coboconk  

Owen  Sound 

Nottawasaga  tp 

Hcspeler,  Gait,  Puslinch 
Kelso 

Melville  Junction 

Delta 

Chatham,  Wallaceburg, 

Kitchener 

Clarendon   

Barton  tp 

Rockwoocl 

Coldwater  Jet 

Ross  tp 

Kinloss  tp 

Beverley  tp 

Nassagaweya  tp 

Inverhuron   

Eganville    

Beachville,  Guelph,  St. 

Marys 

Coboconk  

Dolly  Yarden 

Tceswater 

North  Durham  tp 


Paris. 

Niagara  Falls. 
Napanee. 

Toronto,  Bank  of  Com- 
merce Bldg. 
Carleton  Place. 
Montreal,  Herald  Bldg. 
Lindsay,  R.R.  No.  2. 
Owen  Sound. 
Duntroon. 

Toronto,  201  Crown 

Office  Bldg. 
Toronto,  182  Van  Home 

St. 
Delta. 

Chatham. 

Fernleigh. 

Hamilton. 

Guelph. 

Coldwater. 

Forester  Falls. 

Lucknow,  R.R.  No.  5. 

Troy. 

Toronto,26  Queen  St.  E. 

Inverhuron. 

Toronto,  1104  Roval 

Bank  Bldg. 
Guelph. 

Toronto,  60  Victoria  St, 
Toronto,  26  Queen  St.  E. 
Teeswater. 
Priceville,  R.R.  No.  2. 


Producers  of  hvdrated  lime. 


Portland  Cement 

Sales  of  Portland  cement  in  1919  were  2,022,575  barrels,  worth  $3,659,720,  or 
$1.81  per  barrel,  as  compared  with  1,226,244  barrels  valued  at  $1,910,839,  or  $1.56 
per  barrel  in  1918.  The  quantity  marketed  was  practically  the  same  as  for  1917. 
Cement  on  hand  December  31st,  1918,  consisted  of  473,184  barrels,  and  for  Decem- 
ber 31st,  1919,  279,048  barrels.  The  industry  gave  employment  to  647  men,  whose 
wages  amounted  to  $722,029. 

The  tendency  in  manufacture  is  to  use  limestone  in  preference  to  marl.  Only 
one  operating  plant  in  1919  used  marl,  and  it  is  the  purpose  of  that  company  to 
substitute  limestone.  Of  the  six  plants  of  the  Canada  Cement  Company  in  Ontario 
only  two  were  operated  last  year.    The  plants  idle  were  No.  4  and  No.  6  in  Hastings 
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oounty,  Tliurlow  and  Hungerford  townships,  respectively;  Xo.  7  at  Lakefield,  and 
No.  9  at  Shallow  Lake,  near  Owen  Sound. 

During  the  year  a  potash  recovery  plant  was  under  construction  at  the  Port 
Colborne  works  of  this  company  for  the  purpose  of  extracting  or  washing  out  flue- 
dust  containing  potash  salts  from  gases  passing  through  the  kiln  stacks.  Volatilized 
potash  in  the  gases  is  dissolved  by  passing  through  spray  chamljers.  The  resulting 
sludge  is  put  through  thickeners  and  filters,  and  the  brine  evaporated  in  condensers. 
The  quantity  of  potash  (KjO)  recoverable  is  about  1  ton  per  1.000  tons  of  cement 
manufactured.  In  design  the  new  plant  contains  many  desirable  features  found  in 
installations  in  the  United  States,  and  it  is  expected  to  be  in  operation  by  July, 
1920.  From  the  12  potash  recovery  installations  operated  in  the  United  States  in 
1918  there  was  a  production  of  1,549  short  tons  of  potash  (K^,0).  valued  at  $603,617. 

PORTLAND  CEMENT  PLANTS  OPERATING  IN  1919 


Company. 


Location  of  Plant. 


Head  Office  Address. 


Canada  Cement  Company,  Ltd 

Plant  No.  5 

Thurlow   tp.,  near 

ville. 
Port  Coll)orne. 

Hanover    

Durham    

B( 

^lle- 

Herald  Bldg. 
real,  Que. 

Hanover. 
Durham. 
St.    Marys. 

Mont- 

Plant   No.    S    

Hanover  Poitland  Cement  Co.,  Ltd.,  The.. 
National  Portland  Cement  Co.,  Ltd.,  The.  . . 

St.  Marys  Cement  Co.,  Limited 

St.  Marys 

The  following  is  an  extract  from  "  Limes  and  Cements,"  by  E.  A.  Lancaster, 
London,  1920,  in  regard  to  a  new  waterproof  cement  which  is  now  being  manu- 
factured at  St.  Marys  for  the  Super  Cement  (America)  Co.,  Ltd.,  of  Mount  Dennis, 
near  Toronto. 

A  variety  of  Portland  cement  was  introduced  in  England  in  1915  under  the  name  of 
"  Super  Cement,"  which  was  originally  intended  to  be  a  waterproof  Portland  cement,  that  is 
to  say,  an  ordinary  Portland  cement  to  which  material  was  added  in  order  to  render  it  water- 
proof, thus  obviating  the  disadvantage  of  having  to  entrust  the  mixing  of  the  waterproofing 
compound  to  careless  workmen.  It  was  soon  found,  however,  that  the  cement  prepared  in  this 
manner  not  only  produced  a  waterproof  mortar,  but  the  latter  was  also  much  stronger  than 
ordinary  Portland  cement  mortar,  thus  differing  from  the  usual  waterproofing  materials,  which 
tend  to  weaken  the  cement  with  which  they  are  used.  The  increase  in  strength  is  specially 
marked  in  the  case  of  cement  and  sand  mortar,  and  the  difference  increases  with  time.  The 
cement  requires  more  water  to  produce  a  paste  of  "  normal  "  consistency  than  does  ordinary 
Portland  cement,  and  the  mortar  is  both  denser  and  harder.  It  is  too  soon  to  say  definitely 
in  what  manner  this  addition  of  the  treated  gj'psum  acts  upon  the  cement,  but  it  certainly  is 
neither  a  mere  water  repellent  nor  a  pore  filler.  The  main  effect  appears  to  be  to  bring 
about  a  more  complete  hydration  of  the  cement  particles. 

A  chemical  analysis  of  a  shipment  of  this  cement  from  England  to  Copenhagen 
in  the  winter  of  1919  was  as  follows: 

Per  cent. 

SiO..   22 .2 

AljOa 5.5 

FejOs 2.3 

CaO    62 . 3 

MgO    1.3 

Loss  by  ignition    3.2 

Modulus    2.57 
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The  manufacture  of  '"  super  cement "  involves  the  mixing  of  gypsum  and  a 
catalytic  colloid  with  cement  clinker  in  the  ordinary  process  of  Portland  cement 
manufacture.  '"  Super  cement "  concrete  is  claimed  to  be  a  dense,  impervious  mass, 
waterproof  and  oilproof.  stronger  than  Portland  cement,  and  therefore  suitable  for 
a  great  variety  of  uses.  The  hardening  is  slower  than  with  Portland  cement,  which 
may  be  due,  as  pointed  out  by  Prof.  J.  Stansfield  of  McGill  University,  to  the  col- 
loidal material  produced  by  hydration.  Exhaustive  tests  were  carried  out  in  1919 
by  the  Canadian  manufacturers  and  the  product  placed  on  the  market  in  the  spring 
of  1920. 

Cement  Products. — Portland  cement,  gravel  and  sand  are  used  for  the  manu- 
facture of  various  products,  a  record  of  which  it  has  been  considered  advisable  to 
secure.  Reports  have  ])een  obtained  for  cement  drain  tile,  culvert  tile  and  sewer 
pipe,  cement  brick,  artificial  stone  and  concrete  blocks  of  various  kinds.  Of  the 
latter,  hollow  building  blocks,  in  some  cases  with  granite  face  and  usually  8  by  8  by 
16  inches  or  8  by  12  by  16  inches  in  size,  are  used  for  basement  and  wall  construc- 
tion. Cement  heads,  sills,  chimney  l)locks  or  caps,  and  circular  tile  for  cribbing 
wells  are  also  used  to  some  extent.  In  sections  of  the  Province  where  clay  brick 
and  tile  are  not  manufactured  locally,  cement  substitutes  are  in  particular  demand. 

Some  prejudice  against  the  use  of  cement  drain  tile  has  existed  in  the  past 
owing  to  the  fact  that  man}^  poor  tile  have  been  made.  Proper  mixing  and  handling 
are  important.  Drain  tile  are  made  in  one  foot  lengths,  while  culvert  tile  and 
sewer  pipe  are  usually  two  and  one-half  feet  in  length.  Many  of  the  cement  pro- 
ducts plants  are  portable.  The  average  number  of  days  during  which  the  plants 
were  operated  was  108.  The  industry  employed  148  men,  and  the  wages  amounted 
to  $90,653. 

The  record  which  follows  does  not  include  any  construction  of  a  monolithic 
nature : 

OUTPUT  OF  CEMENT  PRODUCTS,  1919. 


Product 

Number 

Value 

Cemeiil  brick 

1 
742,900 
682,. 342 
1,988,386        1 

$ 
10,631 

Cenient  blocks,  sills,  caps,  etc 

147.895 

Cement  drain  tile,  culvert  tile  and  sewer  pipe 

142,072 

To lal  value 

300,598 

In  1916  the  Ontario  Bureau  of  Mines  began  the  collection  of  statistics  of 
cement  products,  while  in  the  United  States  this  work  was  not  undertaken  by  the 
Geological  Survey  until  1917.  The  raw  materials  (sand,  gravel  and  cement),  from 
which  cement  products  are  made,  have  been  included  in  the  table  of  total  mineral 
production  of  Ontario,  and  in  consequence  it  has  not  been  deemed  advisable  to 
include  the  valuation  of  cement  products.  The  following  table  gives  a  summary 
covering  the  four  years  for  which  records  are  available : 
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CEMENT  PRODUCTS  STATISTICS,   1916-1919. 

Schedule.                                        1916 

1917 

1918 

1919 

Cement  brick 

Cement  blocks,  sills,  caps,  etc, $ 

Cement  drain  tile,  culvert  tile  and  sewer  pipe ... 


Value  of  total  output 


Average  operation  of  plants days 

Employees No 

Wages 


108 

148 
90,653 


The  following  list  gives  the  names  and  addresses  of  manufacturers  of  cement 
products  reporting  an  output  during  the  year: 

MANUFACTURERS   OF   CEMENT   PRODUCTS,   1919. 


Name. 


Address. 


Product. 


Andrews,  S.  J 

Arthur,  Municipality  of   

Bawdeii,    Frederick   W 

Beam,  P 

Bowers,  E 

Boyd,  H 

Brown,  D.  L 

Bungalow  Brick  Company,  Limited .  . . 

Burkholder,   Geo 

Butler  &  Sons,  J.  E 

Campbell,  Neil  F 

Canadian  Concrete  Products  Co.,  Ltd. 


Claik,  Alonzo    

Clark,  W.  H 

Collins,  John 

Corlett,  A.   S 

Cowdry,  W 

Crewe   Bros 

Deveney  &  Campbell   

Dillon,  John 

Dolmage,  Sydney i.  ..«...., 

Eldridge,   Geo 

Elliott, V  J, -^A;   

Essex-  Land  Corporation,  Ltd.  ... 

Faulkner,  J.  E 

Fletcher,  J.  H 

Fradenburg,  John  B , 

Gillies,  Alfred 

Granite  Concrete  Block  Co.,  Ltd. 

Hay  &  Son,  John  C 

Hetherington,  Isaac 

Hewitt  &  Son,  A.  B 

Hope,  J.  M 

Her  Concrete  Tile  Co 

Kinzel  &  Son,  Jos 

Kolbe  &  Co.,  W.  F 

Malcolm,  John    

McLenaghan,   W   A 

McQueen,   Alex 

Oil  Springs  Tile  &  Cement  Co.  .  . . 


Clinton    

Kcnilwortli 

Exeter  

Port  Colbornc   

Cottam 

Osgoode    

Sudbury    

Toronto,  143  Royce  Ave. . 

Wliitevale     

Vittoria 

Wesit  Lome 

Chicago,  111.,  521  People's 

Gas   Bldg 

Tliorold     

Gananoque,  R.R.  No.  3.  . 

Hastings     

Leamington    

Mountain  Grove   

Merlin 

St.  Marys 

Seeley  Bay 

Seaf orth 

Sarnia  

Dunsford,  R.R.  No.  1 .  .  . 
Leamington,  R.R.  No.  1 . . 

Morewood   

Fonthill   

Cavuga   

(Jait 


Mt.  Dennis 

Listowcl    

Slicppardton.  R.R.  No.  1 
Princeton,  R.R.  No.  3.  .  . 

Chcsley   

Arner . .       .... 

Prrstou      . .  I     . .    

Port  Dover 

Fergus   

Essex     

Artliur     

Oil  Springs 


Blocks  and  Tile. 

Tile. 

Blocks. 

Blocks. 

Blocks  and  Tile. 

Blocks  and  Tile. 

Brick,  Blocks  and  Tile. 

Brick. 

Brick  and  Tile. 

Brick  and  Blocks. 

Tile. 

Blocks  and  Tile. 

Blocks. 

Tile. 

Tile. 

Brick. 

Blocks  and  Tile. 

Blocks. 

Blocks  and  Tile. 

Blocks  and  Tile. 

Tile. 

Blocks. 

Blocks. 

Tile. 

Tile. 

Blocks. 

Blocks. 

Brick  and  Blocks. 

Blocks. 

Tile. 

Tile. 

Blocks  and  Tile. 

Tile. 

Tile. 

Blocks  and  Tile. 

Blocks  and  Tile. 

Blocks  and  Tile. 

Blocks  and  Tile. 

Tile. 

Tile. 
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1919.- 

-Continued. 

Name.                                                     Address. 

Product. 

Orde,  Jno.  A 

Osterhout,  Peter 

Page,  Geo.  G 

Palm,  Jacob    

Pfaff,  W.  E 

Prast,  Frank   

Ridgcville  Concrete  Works 

Robinson,  Edward    

Sclirani,  A.  J 

Showell,  P.  W 

Smith,  Allan  G.  C 

Smithson,  F 

Taylor  &  Hall   

Telford,    Peter    

Watts,  Alfred   

Wharran,  Lawson 

Williams,  E.  J 


Guclph,  R.R.  No.  3 

Windsor    

Lucknow,  R.R.  No.  3 .  .  . 

Mildmay 

Hensall   

Hanover 

Ridgcville 

Mitchell,  R.R.  No.  3  .  .  . 

Camlachie    

Owen  Sound,  R.R.  No.  0 

Acton    

Leamington   

Peteiborough 

Holland  Centre 

Tillsonl)urg    

Wheatley    

Wheatley    


Tile. 

Blocks  and  Tile. 

Tile. 

Tile. 

Blocks  and  Tile. 

Blocks  and  Tile. 

Brick,  Blocks  and  Tile. 

Tile.  ■ 

Tile. 

Blocks  and  Tile.  1 

Blocks  and  Tilr. 

Blocks  and  Tile.  i 

Blocks  and  Tile. 

Blocks  and  Tile. 

Blocks. 

Tile. 

Blocks  and  Tile. 


Sand  and  Gravel 

Sand  and  gravel  suitable  for  building  operations,  including  lime  and  cement 
mortars,  concrete,  road  construction,  etc.,  is  widely  distributed  throughout  the 
Province.  The  removal  of  these  materials  from  the  beds  of  tlie  Crral  T.akes  and 
other  navigable  waters  is  carried  on  under  licenses  issued  by  tlie  Minister  of  Mines 
under  the  Public  Lands  Act.  In  addition  to  a  license  fee  of  $100  per  annum  per 
vessel,  a  royalty  is  collected  on  each  yard  of  sand  or  gravel  removed,  the  rale 
depending  on  location,  distance  from  market,  etc. 

During  1919  the  industry  employed  323  men.  whose  wages  amounted  to 
$215,821.  The  average  period  during  which  operations  were  carried  on  was  169 
days.  There  were  4-35,413  cul)ie  yards  of  saiul  removed  worth  $283,766  and  630,438 
cubic  yards  of  gravel  valued  at  $217,9(10,  or  a  total  of  the  two  materials  of  1,065.851 
cubic  yards  worth  $501,666.  Material  used  for  l)allast  on  railways  has  not  been 
included  in  the  record. 

Following  is  a  list  of  sand  and  gravel  operators  who  marketed  1,000  cubic  yards 
or  more  during  the  year : 

SAND  AND  GRAVEL  OPERATORS,  1919. 


Name  of  Owner  or  Company. 


Material. 

G=Gravel 
S=Sand. 


Location  of  Deposit. 


Address. 


Armstrong  Supply  Co.,  Ltd.,  Thf 
Barton  Sand  &  Gravel  Co  ,  The 

S. 
S. 

s. 

s. 

a  I'd  G 
G. 

and  G. 

S. 

and  G. 

G. 

1143  York  St.,  Hamilton. 
Bartonville   

U  James  St.  N.,  Hamilton. 
Bartonville 

Baxter,  Jas 

Dereham  tp.,  lot  17,  con. 
X    

Biownsville    R  R    No    1 

Brantford,  Citv  of    

Harold  Ave.  and  St.  Pan' 

Ave 

Oiibwav    

Canadian  Steel  Corp'n,  Ltd.... 

Chatham  Sand  &  Gravel  Co 

Chatham,  Wallaceburg  &   Lnk( 

Brantford. 
Ojibway. 

Chatliam 

Ri-er   Thames,   E.   of 
Chatham 

Erie  Rv.  Co 

Raleigh  tp 

Chatham, 
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SAND    AND    GRAVEL    OPERATORS,    1919.— Continued. 


Name  of  Owner  or  Company. 


Material. 
G=(iravel. 
S=San(l. 


Location  of  Deposit. 


Address. 


Chick  Contracting^  Co.,  Ltd. .  .  . 

Construction    &   Pavino-   Co.    of 

Ont.,  Ltd 


Donycs,  Horace 


Dept.  of  Railways  and  Canals. 
^Empire  Limestone  Co 


Fonthill  Gravel  Co.,  Ltd.  . . . 

Forwell,  Jos.   H 

Foster,  R.  R 

Godson  Contracting  Co.,  Ltd. 


Hale,  J.   M 

Hamilton  Sand  &  Gravel,  Ltd .  . . 


Home  Smith  &  Co 

Kilbourne  &  Son,  Harvey   .  . 

Kingston  Sand  &  Gravel  Co. . . 

Larter,  Chas 

Lyons  Fuel  &  Supply  Co 

Malloy,   Wm.   B 

Maple  Sand,  Gravel  &  Brick  Co. 

Marine   Contracting  Co 

Markus,  Wm.,  Ltd 

McAuley,  P.  L 

McLean  &  Sons,  A.  B 

McPhail  &  Wright  Construction 

Co 

Michigan  Builders'   Supply  Co. 

Morrison,  J.  H 

National  Sand  &  Material  Co.. 
Ltd 

Niagara  Sand  Corporation    .  . . 


Oneida  Lime  Co.,  Ltd 

Ontario  Gravel  Freighting  Co., 

Ltd 

Paris  Sand  &  Gravel  Co 

Ponsford,   A.    E 


Rocsand  Company,  Limited .  . 

Sand  &  Supplies,  Ltd 

Sarjeant   Co.,   Ltd.,   The 

Scott,  J.   G 


Sleemon,  Philip   

Superior  Sand  &  Gravel  Co. 


G. 

S.  and  G. 
G. 
S. 

s. 
s. 

S.  and  G. 

S. 
S.  and  G. 

G. 

S.  and  G. 

S.  and  G. 

S. 

S. 
S.  and  G. 

G. 
S.  and  G. 
S.  and  G. 

G. 

S.  and  G. 
S. 
G. 

S. 
G. 

S.  and  G. 

G. 

G. 

S. 

G. 

S.  and  G. 

S.  and  G. 


G. 

S.  and  G. 

S.  and  G 

G. 

S.  and  G. 
G. 


St.  Clair  river Windsor 


Erie  tp. 


Ernestown    tp.,    lots     15 

and   16,  con.  IV 

Mouth  Niagara  river.  .  .  . 
Hum1)crstonc    tp 


Pelliam  tp 

Waterloo  tp 

Gloucester  tp 

Brock  tp.,  lot  12,  con.  IV. 

Malahide  tp..  lot  16,  con.  V 
Burlintiton  Heights   .  .  .  . 


West  Toronto    

Westminster  tp.,  Wharn- 

cliffe  Rd 

Kingston  tp 

Waterloo  tp.,  N.  of  Gait. 

Mile  34,  A.C.R 

Ellice  tp.,  lot  8,  con.  IV. 
Vaughan   tp.,  lots  21-24. 

con.    Ill 

St.  Clair  R.,  Lake  St.  Clair 
Stafford  tp.,  lot  .32,  eon.  II 
Murray  tp.,  lot  5,  con.  I.  . 
Lake  Superior   


Toronto,    708   Confedera- 
tion  Life  Bldg. 

Odessa. 
Ottawa. 
Buffalo,  N.Y.,  19  Hudson 

St. 
Fonthill. 
Kitchener. 

Ottawa,  99  Irving  Ave. 
Toronto,  113  Manning 

Chambers. 
\ylmer.  Box  6. 
Hamilton,  110  Queen  St. 

N. 
Lambton  Mills. 

London,  5  Cove  Road. 
Kingston,   R.R.   No.    5. 
Gait,  76  Chalmers  St. 
Sault  Ste.  Marie,  Ont. 
Sebringville,  R.R.  No.   1. 

Toronto,  79  Spadina  Ave. 

Port  Huron,  Mich. 

Pembroke. 

Trenton.  R.R.  No.  4. 

Sault  Ste.  Marie. 


Korah  tp 

St.  Clair  river 


Elizabethtown     tp.,     eon 

III 

Lake  Erie    

Niagara  River    


N.  Cayuga  tp.,  lot  49.  . 


Tavlor  Gravel  Pit 


St.  Clair  river 

Dumfries  tp.,  lot  30,  con 


Yarmouth  tp.,  lot  1,  con. 
VIII    


Erin  village 


Dumfries  tp.,  lot  30,  con. 

IX    

Barrie,  James  and  Pene- 

tang   Sts 

Barrie,      Penetang      and 

James  Sts 

Hope  tp.,  lot  9,  con.  II. 
Point  Edwards   


Aldborough    tp.,    lot    A, 
con.  VII 


Sault  Ste.  Marie. 
Detroit,  Mich.,   209  E. 
Hancock  Ave. 

Brockville. 

Welland. 

Buffalo,  N.Y.,  807  White 

Bldg. 
Buffalo,    N.Y.,   406   Erie 

Co.  Bank  Bldg. 
Windsor. 

Paris,  R.R.  No.  2. 

St.    Thomas,    605  Talbot 

St. 
Hamilton,  Canada  Life 

Bldg. 

Toronto,  19  Melinda  St. 

Barrie. 

Barrie. 

Port  Hope,  R.R.  No.  1. 
Detroit,  Mich.,  926  Dime 
Bank  Bldg. 

Rodney. 
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SA>;D   and  GRAVP:L  operators,   1919.—Conti)utcd. 


Name  of  Owner  or  Company, 


Material. 
G=Gravel. 
S=Saiul. 


Location  of  Deposit. 


Address. 


United  Fuel  &  Supply  Co 

Verulam  Tp 

Windsor,  Essex  &  Lake  Shore 
Rv.   Co 

Windsor  Sand  &  Gravel  Co.. 
Ltd.,    The    

Wood,   John   T 

York  Sand  &  Gravel  Co.,  Ltd..  . 


G. 

G. 

G. 

s. 

and 

G. 

s. 

and 

G. 

s. 

and 

G. 

St.  Clair  river   

Vei-ulam  tp.,  lot  8,  con 
IX,  Harvey  tp.,  lot  VI 
con.  XIX    

Mersea  tp.,  W.  of  Learn 
ington  

Two  miles  west  of  Leam 
ington   

Osborne   tp.,  lot  11,  con.  \ 

Gerrard  St.  E.  and  Vic 
toria  Park  Ave 


Detroit,  Mich.,  Free  Press. 
Bide. 


Bobcaygeon. 

Kingsville. 

Walkerville. 
Exeter. 

Toronto,  1.327  Bloor  St. 
W. 


Brief  mention  may  be  made  here  of  an  unusual  situation  which  arose  in  con- 
nection with  the  operation  of  dredgino-  plants  for  sand  and  gravel  of?  Pelee  island 
in  Lake  Erie.  A  good  many  years  ago  the  owner  of  Fishing  Point,  the  extreme 
southerly  projection  of  Pelee  island,  obtained  from  the  Crown  the  grant  of  a  water 
lot  on  both  sides  of  the  point,  for  the  professed  purpose  of  enabling  him  to  ])i'otect 
his  land  from  the  encroachment  of  dredges  and  "  sand-suckers  "'  from  ports  on  the 
southern  shore  of  the  lake,  which  were  accustomed  to  come  over  and  load  sand  and 
gravel  without  leave  or  license.  On  obtaining  the  patent,  the  grantee  at  once 
authorized  these  operations  for  a  monetary  consideration,  and  the  business  of  remov- 
ing these  materials  has  ever  since  been  can-ied  on,  and  has  attained  large  dimen- 
sions. The  sand  bar,  wdiich  was  the  subject  of  the  grant,  as  well  as  a  large  part  of 
Fishing  Point  has  l)een  carried  away,  and  the  actual  site  of  the  dredging  operations, 
it  is  believed,  lias  of  late  years  liad  little  relation  to  the  boundaries  of  the  original 
tract.  Xow,  Pelee  i.sland  is  pi'otoctcd  from  tlie  waves  and  storms  of  lake  Erie  by 
natural  emljankments  thrown  up  by  the  waters,  the  interior  of  the  island  for  a  large 
part  of  its  area  being  lielow  tlie  level  of  the  lake.  This  land  is  very  fertile  and  urows 
heavy  crops  of  corn,  tobacco  and  other  products.  The  township  municipality  has 
at  considerable  expense  installed  and  maintains  a  pumping  plant  with  several 
stations,  for  the  juirpose  of  keeping  these  low  lying  lands  free  from  Avater.  Heavy 
erosion  has  been  going  on  along  the  east  and  west  sh.ores  of  the  island,  threatenin<; 
if  continued,  to  dcstrov  these  protecting  embankments,  and  the  islanders  are  fully 
fonvinced  tliat  this  ero-ion  i-  due  to  the  <aiid-sucking  plniits  niakiiiir'  e\-r:ivati(n!s 
in  the  bed  of  the  lake  which  their  embankments  are  robl)ed  to  lill.  Thus  they  see 
themselves  faced  with  inundation  and  ruin.  They  l)r()Ug]it  an  action  against  the 
sand  operators,  l)ut  the  judge  found  they  had  failed  to  prove  their  case.  Engineering 
experts  differed  in  their  opinions,  some  favouring  the  view  of  the  islanders,  some 
holding  that  the  erosion  was  due  to  the  natural  set  of  the  currents  of  the  lake,  aidt  1 
at  times  by  high  winds.  The  case  has  been  carried  to  the  Court  of  A])peal,  but  lu.- 
decision  has  yet  been  given.  A  somewhat  similar  case  has  occurred  at  Point  Peloe. 
a  .>-andy.  low-lyinu"  peninsula  projecting  from  the  mainland  north  of  Pelee  isl.iTi'l. 
Here  also  erosion  of  banks  and  dredging  operations  on  a  grant  off  the  Point  are 
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f:ontemporaneou.s.  To  ameliorate  the  situation  the  Ontario  Legislature  at  the 
.session  of  1920  passed  "  The  Beach  Protection  Amendment  Act,  1920,"  which  pro- 
^lihited  the  removal  of  sand,  gravel  or  stone  fnmi  the  bed  or  waters  of  lakes  Erio, 
Ontario  and  Huron  except  under  authority  of  a  license  from  the  Lieutenant- 
<3iOvernor  in  Coimcil. 

Sand=Lime  Brick 

The  chief  reason  for  the  use  of  brick  of  this  class  is  its  cheapness  compared 
with  brick  made  from  clay  or  shale.  It  is  made  by  compressing  a  mixture  of  sand 
and  lime  in  moulds,  and  subjecting  the  resulting  brick  to  a  steam  bath,  while  l)rick 
from  clay  or  shale  requires  burning.  Sand-lime  brick  are  used  chiefly  as  inside 
brick,  and  they  will  not  stand  rough  handling  as  well  as  the  clay  product.  They 
are  improved  by  a  few  months'  curing. 

Fuel  for  burning  brick  made  from  shale  or  clay  is  now  both  scarce  and  dear. 
As  an  indirect  result  the  output  of  sand-lime  brick  in  1919  was  greatly  in  excess  of 
the  production  for  any  war  year.  The  fuel  consumption  for  the  28,.319  M.  sand- 
lime  brick  produced  in  1919  was  4,860  tons  of  coal,  costing  $32,875,  or  an  average 
fuel  cost  of  $1.16  per  M.  brick  manufactured.  Only  1,299  M.  were  reported  on 
liand  at  the  end  of  the  year.  Brick  sold  totalled  27,661  M.  worth  $367,815,  or  an 
average  of  $13.29  per  thousand.  In  1917  the  output  was  9,079  M.  worth  $9.60  per 
M.,  and  in  1918  the  quantity  was  7,941  M.  worth  $11.52  per  M.  In  1917  and  191S 
the  average  prices  of  sand-lime  brick  in  the  United  States  were  $7.54  and  $8.94 
per  M.  respectively. 

In  1919  the  industry  gave  employment  to  176  men  whose  M'agcs  totalled 
$140,889.  The  plants  operated  for  an  average  of  179  days  during  the  year.  A  list 
of  operators  follows: 

SAND-LIME   BRICK   PR0DUCI:RS,   1919. 


Name. 


Loration  of  Plant. 


Address. 


Silicate  Brick  Co.  of  Ottawa,  Ltd 

The  Canada  Sand-Lime  Pressed  Brick  Co. .Ltd 

The  Hepworth  Silica  Pressed  Brick  Co.,  Ltd. . 

The  Schultz  Bros.  Co.,  Ltd 

Toronto  Brick  Co.,  Limited   

Willcox  Lake  Brick  Co.,  Ltd 

York  Sandstone  Brick  Co.,  Ltd 


278  Echo  Drive,  Ottawa. 
Svmes  Rd,  W.  Toronto.  . 


He]nvt)rt]i 

McMurray  St.,  Brantford 
Scarhoro  and   Swansea.. 

Whitchurch  tp 

Gerrard  St.  and  Victoria 
Ave.,  E.  Toronto. 


Ottawa. 

28   Synies   Rd.,  W.    To- 
ronto. 
Hepworth. 

49  Albion  St.,Brantford. 
60  Victoria  St..  Toronto. 
Richmond  Hill. 

Toronto,  4.31  St.  Clarens 
Ave. 


Stone 

The  value  of  the  production  of  the  several  varieties  of  stone  noted  in  the  tal)le 
below  exceeded  that  of  any  war  year.  Trap  is  again  in  demand  for  road  metal,  and 
for  surface  concrete  where  there  is  excessive  wear.  During  the  war  period  road 
construction  was  nearly  at  a  standstill.  In  1919  certain  new  work  was  begun,  and 
an  extensive  programme  of  construction  by  the  Provincial  Highways  Branch  will 
he  carried  out  in  1920. 

Employment  was  afforded  663  men  whose  wages  amounted  to  $542,518. 
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The  tonnages  of  limestone,  sandstone  and  trap  marketed  were  1,114,910, 
3,117  and  62,375  respectively.  Details  for  a  five-year  period  are  given  in  the 
following  table : 

TABLE  XV.— VALUE  OF  STONE  PRODUCTION,  1915—1919. 


Year 

Limestone 

Sandstone 

Trap 

Granite 

Marble 

Total 

1915 

$ 
587,000 

625,628 

728,975 

820,985 

1,112,340 

$ 
5,500 

14,268 

115,932 

145 

5.544 

$ 
32,100 

91,762 

70,570 

24,774 

82,995 

$ 
15.500 

23,655 

25,575 

23,334 

10,683 

$ 
10,600 

$ 
651  593 

1916 

755.313 
941  052 

1917 

1918 

869.238 
1.230,922 

1919 

19,360 

Below  are  given  the  names  of  quarry  operators  reporting  a  production  for  1918, 
classified  according  to  product: 

STONE   QUARRIES,   1919. 


Name  of  Owner,   Firm  or  Company. 


Location. 


Kind  of  Stone. 


Bancroft  Marhl?  Quarries 

Bergin,   Patrick    

Britnell  &  Co..  Ltd 

Brown.   Robert    

Bruce  Mines  Trap  Rock  Co.,  Limited 

Brunner.  Mond  Canada,  Ltd 

Canada  Crushed  Stone  Corporation,  Limited. 

Contractors'  Supply  Co.,  Limited 

Cook,  J.  S.,  &  Son' 

Crushed  Stone,  Limited 

Farr,  Mrs.  L.  G 

Granite  Crushed  &  Dimension,  Ltd 

Gallagher  Lime  &  Stone  Co 

Gordon  Granite  Co.,  D.  J 


Dungannon  tp. 

Napanee   

Toronto    

LAnidhurst  .  .  . 
Bruce  Mines  . 
Amherstburg    . 

Dundas   

Toronto    

Wiarton 

Kirkfield  .... 
Haileybury  .  .  . 

Toronto     

Hamilton  .  .  .  . 
Gananoque   .  . . 


Hagersville  Crushed  Stone  Co.,  Limited. 

Hamilton,  Corporation  of 

Home,  \Vm 

Higginson,  Geo.,  &  Son 

Longford  Quarry  Co.,  Limited 

Markus,  Wm.,  Ltd 

Oliver-Rogers  Stone  Co.,  Limited,  The.. 

Ontario  Rock  Co.,  Ltd 

Ontario  Stone  Corporation,  Limited    .  . . 

Perkins,  Geo.  A 

Point  Anne  Quarries,  Limited 

Prescott,   Corporation   of    

Queenston  Quarry  Co.,  Limited    

Quinlan   &  Robertson,  Ltd 

Reid,  C.  F 

Rideau  Canal  Supply  Co.,  Limited 

Robertson,  I).,  &  Company,  Limited  .  .  .  . 

Robillard,  H.,  &  Son   .  .  .'. 

Roddy  &  Monk  

Rogers  &  Co.,   F 

Standard  White  Lime  Co.,  Limited    . . . 


Walker  Bros 

Wentworth   Quarry  Co.,   Limited. 


Hagersville     

Hamilton    

Ignace  and  Butler 

Coldwater 

Longford  Mills 

Pembroke 

Owen   Sound    

Toronto     

Uhthoff 

Owen   Sound    

Point  Anne    

Prescott    

St.  David  

Crookston    

Odessa    

Ottawa    

Milton 

Ottawa    

Kingston 

Toronto     

Beachville,     Guclph     and 

St.    Marys    

Thorold    ." 

\'inemount    


Marble. 
Limestone. 

do 
Granite. 
Trap. 
Limestone. 

do 
Crushed  Limestone. 
Limestone. 
Crushed  Limestone. 
Limestone. 
Granite. 
Limestone. 
Granite  Blocks   and 

Monuments. 
Limestone. 

do 
Granite. 
Limestone. 

Limestone  and  Riprap. 
Limestone. 

do 
Trap. 
Limestone. 

do 

do 

do 

do 

do 

do 

do 
Sandstone. 
Limestone. 

do 
Sandstone. 

Limestone, 
do 
do 
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Actinolite 

Mining  for  actinolite  has  not  been  carried  on  for  some  years  past.  Shipments 
in  1919  were  made  from  the  mill  of  the  Actinolite  Mining  Company  at  Actinolite, 
a  few  miles  north  of  Tweed  in  the  County  of  Hastings.  The  total  quantity  shipped 
was  160  tons  worth  $1,176,  or  $11  per  ton. 

Grinding  is  accomplished  in  a  manner  that  avoids  as  much  as  possible  the 
breaking  up  of  the  fibre.  The  use  of  actinolite  is  in  conjunction  with  coal  tar  for 
the  manufacture  of  a  roofing  material.  Operations  l)egan  first  in  1883,  and  the 
deposits  in  the  townships  of  Elzevir  and  Kaladar  have  been  worked  at  intervals 
since  that  date.    The  only  company  operating  is  the  one  above  mentioned. 

Feldspar 

Ontario  feldspar  in  the  crude  form  is  marketed  for  the  most  part  in  the  Unitefl 
States,  chiefly  to  the  pottery  and  porcelain  firms  of  New  Jersey  and  Ohio.  Owing 
to  the  falling  off  in  output  of  these  works  with  the  ending  of  the  war,  there  was 
little  demand  for  feldspar  in  the  early  part  of  the  year;  later  the  market  improved. 
Total  shipments  for  the  year  were  14,7<S7'  tons,  worth  $88,663.  Another  reason  for 
the  decreased  output  as  compared  with  1918,  when  19,781  tons,  worth  $111,173, 
were  marketed,  was  the  fact  that  Feldspars,  Limited,  the  largest  shipper  heretofore, 
did  not  operate  their  property,  the  Kichardson  inine,  during  the  year.  A  compari- 
son of  average  values  for  the  past  four  years  shows  the  price  at  the  quarry  to  have 
been  as  follows:  $3.25  per  ton  in  1916,  $4.15  in  1917,  $5.61  in  1913,  and  $5.31  in 
1919.  "Workmen  engaged  in  the  industry  numl)pred  114.  and  received  wages  amount- 
ing to  $60,407. 

For  the  first  time  in  some  years  a  shi}Mnent  of  ground  feldspar  was  reported. 
The  output  of  1,000  tons  of  ground  spar  l)y  The  Feldspar  Milling  Company  was  all 
used  in  Canada,  also  271  tons  of  crude  spar,  the  balance  going  to  the  United  States. 
Grinding  of  feldspar  to  120  or  130-mesh  is  required  for  the  pottery  and  porcelain 
trade,  while  90-mesh  is  sufficiently  fine  for  glass.  A  higher  grade  of  spar  is  required 
/or  pottery  and  jiorcelain  use  than  for  glass  manufacture. 

Following  is  a  list  of  shippers  in  1919: 

FELDSPAR  PRODUCERS.  1919. 


Xamo. 

l^ocation    of   Deijosit. 

P.O.  Address. 

Canada  Feldspar  Corporation,  Ltd. 
Donnen  Feldspar  Co.,  Limited.  .  .  . 

Eureka  Flint  &  Spar  Co.,  The 

Feldspar   Quarries,   Limited 

Feldspar  Milling  Co.,  Ltd 

International  Feldspar  Co.,  Ltd. .  . 

Near  Hybla 

Toronto,  18  Madison  Ave. 

Markstay   

Ottawa,  P.O.  Box  2. 

Verona    

Trenton,   X.J. 

Portland  tp 

Toronto,  15  Manning  Arcade 

Grinding  plant  at  Tichborne 

Lot  2,  Con.  in,  Bedford  tp. 

Lot  10,  Con.  IV,  Sherbrooke 

tp. ;     Lot     3,     Con.     VII, 

Bathurst  tp 

Annex. 
33  Richmond  St.  W.,  Toronto. 
316  Moflfat  Blk.,  Detroit,  Mich. 

1558  Yongo  St.^   Toronto. 

O'Brien  and  Fowler 

Lot    6,    Cons.    II    and    III, 

17  Beech  St.,  Ottawa. 

Ontario  Feldspar,  Ltd 

S.   Sherbrooke  tp.,  Feldspar 

station,  C.P.  Ry 

Hvbla   

34  Toronto   St..  Toronto. 
404     Harrison     Bldg.,     Phila- 

delphia, Pa. 
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Fluorspar 

In  common  with  practically  all  other  war  minerals  the  output  of  fluorspar, 
which  is  used  chiefly  as  a  flux  in  basic  open-hearth  steel  furnaces,  was  much  reduced 
in  1919.  This  mineral  had  not  been  mined  in  Ontario  for  a  few  years  prior  to  1916, 
when  the  production  was  valued  at  $10,146.  In  li»ir  the  output  was  worth  $66,474. 
and  in  1918  shipments  had  increased  to  7,286  tons,  worth  $153,190.  At  times 
during  1918,  owing  to  car  shortage  and  freight  congestion,  the  demand  by  steel- 
makers exceeded  the  supply.  A  similar  situation  existed  in  the  United  States. 
Prior  to  the  war,  the  price  for  a  number  of  years  had  averaged  about  $6.00  per  short 
ton;  this  increased  to  $20.72  iji  1918;  and  the  production  jumped  from  116.545 
tons  in  1912^  the  maximum  pre-war  year,  to  263,817  tons  in  1918.  Madoe  in 
Hastings  county  is  the  centre  of  the  fluorspar  industry  of  Ontario,  the  deposits 
which  have  been  worked  being  situated  in  the  townships  of  Madoc  and  Hunting- 
don, as  noted  on  the  map  whicl)  accompanied  Volume  XXA^II,  Report  of  the  Bureau 
of  Mines  for  1918,  page  137.  The  production  in  1919  was  3,425  tons,  worth 
$60,389.     Eighty  men  were  employed  and  wages  amounted  to  $83,959. 

Fluorspar  has  a  number  of  iniscellaneous  uses :  as  flux  in  iron  blast  furnaces 
and  iron  foundries;  in  the  manufacture  of  glass,  enamelled  and  sanitary  ware,  and 
of  hydrofluoric  acid;  as  a  bond  for  making  emery  wheels  and  carbon  electrodes: 
and  in  processes  used  to  extract  potash  from  feldspar  and  to  recover  potash  in  the 
manufacture  of  Portland  cement.  Pure  white  unfractured  crystals  of  optical  fluor- 
spar are  in  demand  at  high  prices  for  optical  purposes.  Satisfactory  ."jamples  have 
been  secured  at  Madoc.  but  the  supply  is  limited. 

During  the  year  sliipments  were  made  liy  the  following  operators: 

FLUORSPAR   PRODUCERS,  liUSt. 


Xar 


Location. 


Address. 


Canadian  Fluorite,  Ltd 

Canadian  Industrial  Minerals,  Lt 

Cross  &  Wellington   

Wallbridge,  Mrs.  June 


Madoe    

Huntin<;(lon   and    Madoc   tis... 

Lot  11,  Con.  XI jr.  Huntinj;don. 
Lot  4,  Con.  I,  Madoc 


Madoc. 

Toronto,  1511   Bank  of 

Hamilton  Bldg. 
Madoc. 
^ladoc. 


Graphite 

The  production  of  graphite  was  greatly  curtailed  in  1919  as  compared  with  the 
war  period,  when  there  was  a  large  demand  for  this  mineral  by  the  manufacturers 
of  crucibles.  Shipments  in  1918  of  both  crude  and  refined  graphite  totalled  2,934 
tons,  worth  $208,848,  as  compared  with  1,340  tons,  valued  at  $99,841  in  1919.  Of 
<"]i!s  latter  tonnage  only  162  tons  were  crude  ore.  An  average  of  124  men  was 
employed  by  tlie  operating  comjianies,  and  wages  totalled  $93,467. 

As  in  previous  years,  the  Black  Donald  mine  at  Whitefish  lake  in  Renfrew 
county.  11  miles  distant  from  C'alabogie,  was  tbe  chief  shipper.  Both  flake  and 
amorphous  varieties  are  produced.  The  mine,  howevei'.  was  operated  only  262  days 
and  the  mill  181  days.  The  Ololx'  Graphite  Company  operated  for  the  first  36  days 
of  the  year,  and  went  into  liquidation.  In  June  the  ])roperty  was  purchased  by 
E.  T.  Eshelman.  Svracuse  Trust  Co..  Svracuse.  X.Y..  and  is  now  for  sale.     The 
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mine  and  new  50-ton  mill  of  National  Graphite,  Limited,  was  operated  for  only  the 
first  65  days  of  the  year.  The  new  200-ton  mill  of  the  Timmins  company  ran  full 
time  for  the  months  of  June,  July  and  August.  Only  samples  were  shipped, 
although  13,676  tons  of  ore  were  mined.  The  company  is  endeavouring  to  find  new 
uses  and  markets  for  its  product. 

A  recently  issued  bulletin  on  "  Solid  Lubricants "  by  the  Department  of 
Scientific  and  Industrial  Eesearch  of  London,  England,  presents  a  good  summary 
of  information  on  tliis  subject,  from  wliich  the  following  notes  are  abstracted : 

Of  all  solid  luljiif-ants  natural  {jrapliite  is  the  most  important,  the  tlake  variety  being- 
used  mostly  for  this  purpose.  Mica  and  talc,  which  are  frequently  found  in  association  with 
graphite,  have  al)out  the  same  specific  gravity  and  are  therefoie  difficult  to  remove.  However, 
colloidal  solid  lubricants  have  been  made  from  both  of  these  minerals  as  well  as  from  graphite. 
For  heavy  duty  bearings,  worm  gears,  steam  cylinders  and  valves,  chain  drives,  etc.,  the  use 
of  solid  graphite  lul)ricant  is  extending. 

Chemically  pure,  amorphous  graphite  is  produced  artificially  in  electric  furnaces  by  the 
International  Acheson  Graphite  Company  at  Niagara  Falls,  Ontario.  The  product  is  of  a 
soft,  unctuous  and  uon-coalescing  nature.  For  lubricating  purposes  a  colloidal  solution  of 
graphite  in  water  in  the  form  of  a  concentrated  paste  called  "  Aquadag  "  is  produced  by  a 
kneading  process.  This  paste  is  further  mixed  with  mineral  lubricating  oil  until  the  water 
is  replaced  by  oil,  to  form  a  product  called  "  Oildag."  These  solid  lul)ricants,  which  contain 
about  98  per  cent,  jiure  carbon,  may  be  diluted  respectively  Avith  water  or  good  quality  neutral 
mineral  oil  without  appreciable  separation  or  "  flocculation,"  owing  to  the  finely  divided  con- 
dition of  the  graphite.  Separation  of  the  solid  lubricant  from  the  diffusing  liquid  by  the 
action  of  acids  or  alkalis  is  the  great  drawliack  to  whicli  these  colloidal  solutions  of  graphite 
are  susceptible. 

Artificial  graphite  produced  from  anthracite  coal  or  petroleum  coke  may  be 
used  for  any  purpose  for  which  natural  graphite  is  employed,  except  for  the  manu- 
facture of  large  crucibles.  The  output  ^  by  the  Acheson  company  of  artificial 
graphite,  which  competes  with  the  natural  product,  was  8,163,177  pounds  in  1919 
and  41.301,379  pounds  for  the  five  years,  1915-1919  inclusive. 

The  following  is  a  list  of  active  graj)hite  operators  during  the  year: 

GRAPHITE  OPERATORS,   1919. 


Company. 


Black  Donald  Graphite  Co.,  Limited 

National  Graphite,  Limited   

Glolio    Graphite    Mining    and    Refining   Co., 
Limited,  The   

Timmins  Graphite  Mines,  The 


Location  of  Mine. 


Brougham  tp 

Muraford,  Cardiff  tp. 

Port  Elmsley 

N.  Burgess  tp 


P.O.  Address. 


Calabogie. 

Toronto,    1312    Boval 

Bank  Bldg. 
Svracuse,  N.Y.,  U.S.A. 

'701  Dillaye  Bldg. 
Stanlevville. 


Gypsum 

At  the  present  time  there  is  only  one  operating  company  in  the  Province,  the 
Ontario  Gypsum  Company,  Limited.  A  total  of  67,884  tons  was  mined  during 
1919  in  the  townships  of  Seneca  and  Oneida.  The  calcining  works  are  located  at 
Caledonia  and  Lythmore.  Crude  crushed  gypsum,  24,695  tons,  and  crude  ground. 
1,260  tons,  were  shipped  to  various  Canadian  points  in  addition  to  6,562  tons  of 
calcined  gvpsum.  In  the  manufactured  form  27,382  tons  of  calcined  gypsum  were 
used,  the  principal  products  being  calcined  and  hard  wall  plaster.  Calcined  plaster 
is  used  by  associated  companies  for  the  manufacture  of  fireproof  gypsum  blocks 
and  plaster  board,  the  former  being  used  for  fireproof  interior  walls  and  the  latter 
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•  as  a  substitute  for  wooden  lath  and  lime  plaster.    Total  shipments  of  various  grades 

•  above  mentioned  was  59,889  tons  worth  $-378,111. 

The  industry  gave  employment  to  102  men  in  the  mines  and  works  whose 
wages  amounted  to  $118,298  for  the  year. 

Iron  Pyrites 

During  the  years  of  war  the  production  of  pyrite  (FeS.)  for  the  manufacture 
■of  sulphuric  acid  was  greatly  stimulated.  The  increased  demand  from  the  United 
States  for  pyrite  in  1917  and  1918  was  due  to  her  entering  the  war  and  to  the 
■cutting  off  of  trans- Atlantic  supplies  from  Spain,  owing  to  the  lack  of  bottoms  to 
carry  the  ore.  At  the  close  of  1918  large  surplus  stocks  of  acid  were  on  the  market, 
and  in  consequence  the  demand  for  pyrite  in  1919  was  light.  The  larger  part  of 
Ontario  pyrite  is  shipped  to  the  United  States,  although  the  Nichols  Chemical 
Company  at  Sulphide  and  the  Grasselli  Chemical  Company  at  Hamilton  manufac- 
ture acid.  During  the  latter  part  of  the  war  there  was  also  a  large  output  of  acid 
by  the  British  Chemical  Company  at  Trenton.  Shipments  of  pyrite  in  1918  totalled 
270,966  tons,  worth  $1,144,737. 

Of  the  total  shipments  of  117,178  tons  in  1919,  valued  at  $366,422,  85,628 
tons  were  shipped  to  the  United  States  and  31,550  tons  to  Ontario  points.  The 
sulphur  content  of  the  ore  ran  from  31.6  to  42.5  per  cent.  The  industry  employed 
+70  men.  who  received  $483,371  in  wages. 

Crude  native  sulphur  or  brimstone  is  imported  into  Ontario,  chiefly  from 
Louisiana  and  Texas,  for  use  in  acid  plants  and  also  for  the  pulp  and  paper 
industry.  The  war  stimulus  to  the  production  of  elemental  sulphur  in  the  United 
States  resulted  in  over  half  of  the  total  sulphuric  acid  output  in  1918  being  pro- 
duced from  that  source.  In  consequence,  it  may  take  two  or  three  years  for  the 
United  States  market  for  Canadian  pyrite  to  return  to  normal.  The  demand  for 
ncid  comes  chiefly  from  the  fertilizer,  chemical,  drug,  oil  refining  and  galvanizing 
industries. 

Following  is  a  list  of  pyrite  shippers  in  1919 : 

IRON  PYRITES  SHIPPERS.  1919. 


Xanie  of  Owner,  Firm  or  Company. 


Location  or  Name 
of    Mino. 


P.O.   Address  of 
Manajyer,   etc. 


Algonia  Steel  Corporation,  Limited 

Canadian  Sulpluir  Ore  Company,  Limited 

Grasselli  Chemical  Co 

Xiclinis  ClK'inical  Co.,  Limited.  The 

Rand  Consolidated   Mines,   Limited    

Sheffield  Mnlvlulenite  Mining  Co 


Helen     

'^ui>ensl)oro   .  .  . 

Caldwell    

^oudreau  . . . . 
Sulphide  .  .  .  . 
\'eiinilion  lake 
iTondreau    .  .  .  . 

Chisholm 


Saidt   Ste.   Mario. 
Toronto,  Crown   Office 

Bnildin<j. 
Flower  Station. 
Goudrean. 
Sulphide. 
Xorthpines. 
Buffalo.    N.Y., 

851  Ellicott  Square. 
Enteiprise. 


Mica 


Most  of  the  mica  produced  in  this  province  comes  from  the  counties  of  Lanark. 
Leeds  and  Frontenac  in  eastern  Ontario.    The  greater  part  of  the  output  is  of  the 
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amber  variety  (phlogopite),  altliough  some  white  mica  (muscovite)  is  worked, 
more  particularly  in  tlie  northern  ]iart  of  the  province,  in  the  districts  of  Nipissing. 
Mnskoka  and  Parry  Sound. 

During  1919  in  the  township  of  Dickens,  just  soutli  of  Algonquin  Provincial 
Park,  a  promising  mica  deposit  was  opened  up  l)y  Tlios.  A.  Low,  of  Renfrew.  Xo 
shipments  were  made  until  1920.  While  engaged  in  work  on  a  mica  prospect  in 
Butt  township,  on  the  western  side  of  Algonquin  Park,  Rol)ert  Elliott  discovered 
radio-active  pitchblende.  This  find  occasioned  a  rush  to  the  locality  in  the  fall  of 
1919,  and  many  claims  were  staked  for  radium.  Reference  to  the  prospect  of  the 
discovery  being  of  economic  importance  is  made  elsewhere  in  this  report. 

The  value  of  mica  marketed  in  1919  was  -$50,199  as  compared  with  $49, .595  in 
1918.  The  quantity  of  all  grades  sold  was  567  tons.  This  latter  figure  includes: 
231  tons  of  "rough-cobbed"  worth  $13,935,  288  tons  of  "scrap"  valued  at  $1,157, 
and  95,753  pounds  of  "thumb-trimmed"'  mica,  in  sizes  from  1  inch  l)y  1  inch 
upwards,  worth  $11,107.  The  chief  producers  were  Loughborough  Mining  Com- 
]-»anv,  Limited,  Kent  Brothers  and  Estate  of  J.  ^F.  Stoness,  Orser  ^lica  Company^ 
and  George  Green. 

It  is  difficult  to  secure  accurate  figures  as  to  men  employed  in  the  industry,  for 
the  reason  that  many  farmers  bring  in  small  lots  from  time  to  time  and  sell  to 
operators  of  splitting  and  trimming  works.  Leaving  these  out  of  consideration  the 
industry  employed  61  men  whose  wages  amounted  to  $42,660  for  the  year. 

The  list  of  producers  follows : 

MICA   PRODUCERS,   1919. 


Name  of  Owner  or  Producer. 


Location  or  Name 
of    Mine. 


P.O.  Address  of 
Manai;er,    etc. 


Adams,  J.  H 

Bennett,  Herbert  V. 
Green,  George  


Grierson  &  Sons,  John  K 

Kent  Bros,  and  Estate  J.  M.  Stoness. 
Lougliborough  Mining  Co.,  Ltd 


McLaren,  W.  L 

Orser  Mica  Co.,  The 

Smith,  W.  C 

Sullivan  and  Faliey   

Tory  Hill  Marble  *&  Mica  Co. 
Wilson,  Richard    


N.  Burgess  tj). 


Bedford  &:  Loughboro' 
tps 

N.  Burgess  tp 

Bedford    tp 

Laeev  mine,    L()uglil)oro' 

■tp- 

North  Burgess  tp 

X.  Burgess  &  Bedford  tps. 

Davis  tp 

South  Crosby  tp 

Glamorgan  tp 


Perth. 
Perth. 

Perth  Road. 

Perth. 

Kingston. 

Sydenham. 

Perth. 

Perth. 

Ess  Creek. 

Elgin. 

Tory  Hill. 

Hartington. 


Mineral  Water 

Although  the  quantity  of  mineral  water  shipped  in  1919  was  not  much  less 
an  in  1918,  the  valuation  declined  appreciably.     Shipments  are  now  made  chiefly 


tl 

in  l)ulk  (barrels  or  tanks)  to  bottling  works  in  Montreal,  Que.    By  reason  of  chang- 
ing business  conditions,  employees  in  the  industry  and  wages  paid  show  a  marked 

are  u-ivcn 


decline.     Details  for  the  two  vear; 
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Year 

Sales 

Employees 

Wages  $ 

Imp.  Gals. 

Value    $ 

1918 

298,498 
276,833 

133,808 
19,290 

45 
17 

20,769 

1919 

10,228 

One  shipper  remarks :  "  Since  the  coming  of  prohibition  and  the  closing  of 
the  ])ars  the  mineral  water  trade  has  steadily  declined.'"  Natural  spring  waters, 
non-mineralized,  are  not  included  in  the  statement.  Considerable  business  is  done 
in  disposing  of  such  waters  in  bottles  or  glass  jars. 

As  will  be  noted  in  the  following  list,  the  entire  production  in  1919  came  from 
•eastern  Ontario. 

SHIPPERS  OF  MINPJRAL  WATP^RS.  1919. 


Operator. 

Location  of  Wells 
or  Springs. 

Brand  of  Water. 

P.O.  Address  of 
Manager,  etc. 

Allan's,  Limited    

Belanger,   Arthur    

Borthwick,    W 

Caledonia  Springs .... 

X  0  r  t  li    Plantagenet. 

George  Lake. 
Hawthorne,  Gloucester 

tp. 
Caledonia  Springs  and 

Bourget. 
Carlsbad    Springs.  .  .  . 

Caledonia    tj) 

Caledonia  Springs  .  .  . 

Pakenham   tp 

Caledonia  Water .  . 

St.   George    

Borthwick 

Magi,  D  u  n  c  a  n, 
Adanac. 

M  a  g  i,  Carlsbad 
Lithia. 

Gurd's  Caledonia 
Water. 

;^eaver  Brand  Cale- 
donia Water. 

Sanitaris. 

86    Dorchester    St. 

W.,  :Montreal. 
Papineauville,  Que. 

48   Fourth    \ve 

Caledonia  Springs  Co.,  Ltd.,  The.  . 
Carlsbad,  Limited.  The 

Ottawa. 
2716  St.  Urbain 

St.,  Montreal. 
Carlsbad  Springs. 

76  Bleury  St., 

Montreal. 
Montreal  West. 

Arnprior. 

Gurd  &-  Co.,  Limited,  Charles... 
Lyall,  Trenholme  &  Maedonnell. 
Sanitaris,   Limited    

Natural  Gas 

The  statistics  of  production  are  given  in  Part  V  of  this  Eeport.  which  is 
wholly  devoted  to  the  subject  of  Natural  Gas,  and  the  problems  to  which  the  failing 
supply  has  given  rise  in  that  part  of  the  province  where  it  is  the  principal  fuel, 
especially  for  domestic  purposes. 

Peat 

The  only  commercial  ijroduction  during  l!'!!)  was  at  the  Alfred  bog  east  of 
Ottawa,  where  the  Peat  Committee,  appointed  Jointly  l)y  tbe  Federal  and  Ontario 
Governments,  carried  on  work.  Al)out  2,000  tons  were  produced,  of  which  500  tons 
worth  $1,750  were  marketed.  The  price  was  $3.50  per  ton,  f.o.b.  cars.  Experi- 
mental work  was  carried  on  for  the  greater  part  of  the  season,  a  full  description 
being  given  (pages  142-150)  under  the  lieading  "Second  Peport  of  Joint  Peat 
Committee." 
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Petroleum 

During  the  field  season  of  1919  explorations  were  carried  on  in  the  northern 
part  of  the  Province  along  the  Moose  and  tributary  rivers  which  empty  into  James 
Day.  Paleozoic  rocks  occur  there  over  a  considerable  area,  and  the  possibilities  of 
oil  occurrence  were  investigated  by  Dr.  M.  Y.  Williams  of  the  'Geological  Survey 
of  Canada.  His  report  on  this  subject  appears  i]i  Part  II,  Vol.  XXIX.  Ontario 
Bureau  of  Mines  Eeport.  Areas  have  been  staked  for  oil  near  Grand  rapids  on  the 
Mattagami  river. 

Ontario's  production  of  crude  petroleum  so  far  has  come  entirely  from  the^ 
southwestern  peninsula,  and  for  some  years  past  the  output  has  been  in  tlie 
neighbourhood  of  200,000  barrels  per  annum.  In  1915  there  was  an  increase  in 
output  for  the  first  time  in  several  years.  The  output  for  1919  was  7.703,51o- 
imperial  gallons  (220,100  barrels)  as  compared  with  10,106,615  imperial  gallons 
in  1918,  a  decrease  of  27  per  cent.  The  marked  increase  in  1918  was  due  to  the 
new  field  in  Mosa  township.  This  field,  however,  does  not  promise  to  have  long 
life,  if  the  large  decline  in  oiitput  reported  for  1919  can  be  taken  as  conclusive 
evidence. 

The  supervisor  of  crude  petroleum  bounties  at  Pctrolia,  J.  C.  Waddell,  remarks 
as  follows : 

It  is  very  satisfactory  to  note  that  the  old  Laiuljtoii  county  field  has  an  increased  pro- 
duction for  the  year  of  5,000  barrels.  Petrolia  and  Enniskillen  show  an  increase  of  4,600 
barrels,  and  Oil  Springs  an  increase  of  500  barrels.  This  is  an  excellent  record,  and  shows 
the  stability  of  the  Lanrbton  county  fields.  The  Petrolia  field  is  now  entering  on  its  fifty- 
eighth  year  of  production. 

The  production  of  the  several   fields  during  a   period  of   five  years  was   as 

follows : 

CRUDE    PETROLEUM   PRODUCTION,  BY  FIELDS,   1915-1919. 


Field 


1915 


1916 


1917 


1918 


1919 


/ 


Lambton 161,368 


I    Bbls. 
Petrolia  and  Enniskillen  ^ 

Oil  Springs 

Moore  township 

Sarnia 

Ply  mp  ton  ' ' 

Bolhv.ell i     .33,395 

Dover,  West 
Tilbury,  Eas 

Button j       5 ,  401 

Onondaga  township j       1 ,  490 

Belle  River 46 

Mosa  township 

Thamesville 


;.} 


Tilbury 12.742 


Bbls. 

142,208 

33,856 

16,297 

2,8.52 

1.617 

46 


Bbls. 

74.267 

46.902 

0.282 

4,494 

579 

29,682 

10,041 

2,941 
383 


20,999 
6,420 


Bbls. 

65.467; 

44,671 

6,367 

3,438 

412i 

29.116 

25,228 

1,875 

1,186 

447 

108,988 

1,565 


Bbls. 

70,087 

45,245 

4,029 

4.259 

560 

29,425 

16,705 

1.660 

1,272 

197 

'4.5!  860 
801 


Total  Production Bbls. 

Value  ' '         $ 

^Average  Price  per  Bbl 


214,442    196  876 

300,2191  387,846 

1.401         1.98 


202  990;  288,760     220.100 

475,000   781,097     632,789 

2.34        2.70i         2.87J 


■'  Producers  of  crude  petroleum  in  Canada  receive  in  addition  a  bounty  under  the 
"Petroleum  Bounty  Act"  of  1%  cents  per  Imperial  gallon  or  521/2  cents  per  barrel  (35  gals.) 
from  the  Dominion  Government.    The  price  at  the  close  of  1919  was  $3.38  per  barrel. 
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Refineries: — There  were  four  petroleum  refineries  operating  in  the  province  in 
1919  as  per  the  following  list: 


PETROLEUM    REFINERIES. 


Company. 


Locution    of    Refinerv. 


British  American  Oil  Co.,  Ltd.   .  .  . 

Canadian  Oil  Companies,  Limited.  . 
Great  Lakes  Oil  Refining  Co.,  Ltd, 

Imperial  Oil,  Limited   


Head  Otfico  Address. 


Toronto,  Cherry  St 

Pctrolia    

Wallaceburg    

Sarnia   


Toronto,  Roval  Bank 

Bldg. 
Petrolia. 
Toronto,   S12    Excelsior 

Life  Bldg. 
Sarnia. 


OUTPUT  OF  PETROLEUM  REFINERIES,  1915—1919. 


Schedule 


1915 


1916 


19171 


1918 


1919 


Crude  petroleum  product'n  Imp.  gals. 
Value  do  $ 

American  Crude  distilled.. Imp.  gals. 
Value  do  $ 

Canadian  Crude  distilled.  .Imp.  gals. 
Value  do  $ 
Per  cent,  of  total 

Products : 

Illuminating  oil Imp.  gals. 

Value            do  $ 

■    Lubricating  oil Imp.  gals. 

Value  do  $ 

Benzine,Naphtha,GasoIiue,Imp.gals. 

Value  do  $ 

Gas  and  Fuel  oil,  Tar.  .  .Imp.  gals. 

Value           do  $ 

Paraffin  Wax  and  Candles lbs. 

Value  do  $ 

Employees Ave.  No. 

Wages  paid $ 


7,505,478 
300.219 

76,435,884 
2,858,907 

7,919,886 
334,315 
9.39 


26.261 

1,942 

7,271 

700 

19.118 

2.412 

23,478 

893 

9,826 

319 


.575 
.549 
.200 
.027 
.334 
.625 
.236 
.994 
,635 
,929 


723 
564,950 


6,890,681 
387,846 

84,143,603 
4,932,598 

7,437,382 
403.316 
8.12 


405.296 
999.261 
373,508 
059,526 
344.319 
077,314 
224.382 
686.800 
,834.945 
631.560 

1.161 
867.071 


7,104.700 
475.000 

122.436.923 
9,236.033 

8,122,062 
559,435 
6.22 


40,195.774 

3,457,817 
12,288,466 

1.586.270 
34.611.056 

8,292.828 
39,815,106 

2,671.414 

12,649,553 

908,996 

1.289 
1,259,344 


10.106,615 
781,097 

137,065,788 
12.612.882 

9.513,222 
781.703 
6.49 


36,211,715 

4,239,816 
12. 595, 505 

2,118,002 
39.156,447 
10,244.328 
40.949,358 

2,943,503 
13,650,128 

1,148,726 

1,312 
1,486,677 


7,703,515 
632,789 

141,157,309 
12,486,174 

7.693,385 
661,927 
5.17 


34,800,233 

5.073,647 
12.501,385 

2.293.640 
44,625,590 
11.677.077 
40.581,499 

2,265.457 
10.903.202 

1,044,798 

1,580 
2,045,072 


*  The  figures  for  the  years  1915  and  1916  are  for  the  Canadian  Oil  Companies,  Ltd.,  and 
Imperial  Oil,  Ltd. 


Phosphate  (Apatite) 

The  production  of  phosphate  in  Ontario  has  been  very  limited  in  tlie  past  few 
years,  supplies  from  the  southern  States  having  supplanted  the  Canadian  product 
from  Ontario  and  Quebec  which  is  now  almost  wholly  recovered  as  a  by-product 
in  mica  mining.  The  only  reported  shipment  in  1919  was  by  W.  S.  McLa'-en  of 
Terth  to  the  Ontario  Agricultural  College  at  Guelph,  where  it  was  used  in  experi- 
ments with  various  fertilizers. 
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The  following  is  a  record  of  the  phosphate  shipments  for  a  5-year  period 


1915 

1916 

1917 

1918 

1919 

Tons 

Value 

« 

17 
102 

13 
174. 

26 
256 

nil 
nil 

2 
31 

Quartz  (Silica) 

Shipments  of  silica  (SiO.,).  commonly  known  as  quartz  or  flint,  were  59,658 
tons  worth  $179,070  in  1919,  the  average  valuation  being  $3.00  per  ton  as  com- 
pared with  $3.02  in  1917  and  $2.12  per  ton  in  1918.  In  1918  there  were  marketed 
■213,420  tons  worth  $452,711.  In  explanation  of  the  large  decrease  in  output  it  may 
1)6  noted  that  some  of  the  larger  operators  reported  no  production  during  1919. 
Included  in  this  category  are  Dominion  Mines  and  Quarries,  Limited;  Electro- 
Metals,  Limited ;  McPhail  and  Wright  Construction  Co.,  Limited,  and  Mond  Nickel 
•Company.  The  last  mentioned  secured  sufficient  quartz  in  1919  for  nickel-copper 
smelting  from  the  siliceous  ore  of  Bruce  Mines.  Electro-Metals.  Limited,  manu- 
facturers of  ferro-silicon  at  Wetland,  had  a  large  stock  of  quartz  on  hand  at  the 
•end  of  1918,  an  accumulation  on  account  of  war  contracts,  and  consequently  it  was 
not  necessary  to  operate  their  Ivillarney  quarry  during  the  year. 

The  Algoma  Steel  Corporation  used  2,569  tons  of  quartz,  produced  in  1918 
from  the  McPhail  &  Wright  quarry,  in  the  manufacture  for  its  own  works  of 
4577,785  silica  brick  worth  $33,259.  In  Table  I,  Mineral  Statistics  for  1919,  this 
value  is  not  credited  to  1919  production  in  view  of  the  quartz  having  been  included 
in  the  figures  for  1918. 

The  main  output  of  silica  in  Ontario  is  from  quartzite  and  vein  quartz.  A 
■small  proportion  is  recovered  from  the  working  of  pegmatite  dikes  for  feldspar, 
the  two  minerals  usually  being  in  association.  Sandstones  in  eastern  Ontario  fur- 
nish a  fairly  pure  silica,  particularly  the  white  Potsdam  sandstone.  Flint  or  chert 
in  the  form  of  pebbles  has  been  collected  at  various  times,  principally  on  the  north 
shore  of  Lake  Superior,  for  use  in  l)all  or  tube  mills. 

The  chief  minor  uses  for  quartz  are  in  the  manufacture  of  glass,  pottery,  paints, 
fillers,  scouring  powders,  polishers,  sand  paper,  abrasive  soaps  and  abrasives  gener- 
ally, chemical  apparatus,  and  foundry  products. 

Following  is  a  list  of  quarry  operators: 

QUARTZ  SHIPPERS,  1919. 


Xame  of  Owner,  Firm  or  Company. 

Location. 

P.O.  Address  of 
Manager,  etc. 

Verona    

Verona. 

International    Nickel    Company   of   Canada, 

Dill  tp 

Copper  Cliff. 

S.  Sherbrooke  tp 

Toronto,  34  Toronto  St. 
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Salt 

The   salt   industry   of   Ontario   is   confined    to   the   western    peiiin>ula   of   tlie 

province.     No  rock  salt  is  quarries,  tlie  entire  ])roduction  ljein<i-  from  wells  which 

penetrate  salt  beds  and  from  which  salt  in  the  form  of  brine  is  pumped.     In  1919' 

there  were  26  of  these  wells  operated.     Details  of  the  industry,  covering  a  five  year 

period,  are  given  in  the  following  table.     The  quantities  in  short  tons  represent 

various  grades  of  salt  marketed,  and  the  values  as  far  as  possible  exclude  the  value- 

of  nackages : 

SAUT  STATISTICS,  191.3—1919. 


Schedule 

1915 

1916 

1917 

1918 

1919 

Land 

Coarse  

Fine 

Table  and  Dairy 

.  .  .tons. 

992 
31,553 
59,234 
24,869 

1,050 
29,241 
56,325 
30,640 
11.679 

2,093 
.82,236 
56,028 
84,251 
14,301 

2,041 
25,232 
53,908 
34.324 
16,221 

1,720 
35,150 
47,571 
34,396 

Brine  (salt  equivalent)  .. 

29.275 

Total  sales 

116,648 

585,022 

242 

183,558 

128,935 

700,515 

238 

208,673 

138.909 

1,047,707 

312 

234,925 

1,81.726 

1,287.039 

302 

275,842 

148,112 

Value     ' '     

...     $ 

1.395,368 

Employees* 

Wages  

...  No. 

...     $ 

296 
.319.463 

Employees  of  chemical  works  are  not  included. 
The  list  of  companies  producing  brine  or  salt  in  11)19  is  as  follows 
SALT   COMPANIES,   1919. 


Name  of  Owner,  Firm  or  Company. 

Location  of 
or  Work 

Wells 

P.O.  Address  of 
Manager,  etc. 

Brunner    Mond  Canada    Limited 

Amherstburg"    . 
Windsor    

Amlierstburt'' 

Canadian  Salt  Comj)any,  Limited,  The...  | 

Dominion  Salt   Company,  Limited,  The.  .  .  . 
Elarton  Salt  Works  Company,  Limited .... 

Exeter  Salt  Works  Company,  Limited    .... 
Goderieh  Salt  Co.,  Limited    

^ 

Saudwic'.i"    j 

"\\  indsor. 

Sarnia  

Sarnia. 

South  of  p]greniont  Road. 

Warwick  tp.t    

Exeter 

Hyde  Park. 
Exeter. 

Goderieh   

Ontario  People's  Salt  and  Soda  Co.,  Limited 
Western  Canada  Flour  Mills  Co.,  Limited.. 

Western  Salt  Company,  Limited 

Wingham  Salt  Works  (Youno-  Estate) 

Kincardine  

Kincardine. 

Goderieh   

Courtwright   

Wingham    

Goderieh. 
Court  Wright. 
Wingham. 

*  Chemical  works  using  salt  brine  as  raw  material, 
t  Plant  not  operated — only  stock  on  hand  marketed. 

Derivative  Chemicals. — In  addition  to  the  various  grades  of  *alt  marketed,, 
brine,  equivalent  to  ■?9,2?5  tons  of  salt,  was  used  in  the  chemical  works  of  the 
Canadian  Salt  Company  at  Sandwich,  and  those  of  Brunner,  Mond  Canada,  Lim- 
ited at  Amherstburg.  The  former  manufactures  caustic  soda  and  bl(?aching  powder, 
while  the  latter  began  last  October  to  produce  soda  ash  by  the  Solvay  process.  It 
is  the  first  plant  of  the  kind  in  Canada  and  has  a  capacity  sufficient  to  meet  alF 
Canadian  requirements.  Soda  ash  is  a  very  important  chemical  product,  salt  brine- 
and  pure  limestone  being  utilized  as  the  principal  materials  in  its  manufacture. 
It  is  an  essential  ingredient  in  the  manufacture  of  soap,  glass  and  many  other 
commodities.  In  fact,  its  use  is  so  general  that  the  manufacture  of  soda  ash  is 
recognized  as  a  "  key  "  industry. 
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Talc 

The  entire  production  of  talc  in  Ontario  comes  from  Madoc  and  Eldorado  in 
Hastings  county.  The  mineral,  an  acid  metasilicate  of  magnesium,  is  otherwise 
known  as  steatite  or  soapstone,  depending  on  the  alteration  of  the  schistose  rock 
fj-om  which  it  is  derived.  Ontario  talc  being  worked  is  of  the  massive  varietv.  It 
lacks  the  fibrous  quality  of  the  deposits  of  New  York  state,  ))ut  has  the  advantage 
of  being  generally  freer  of  grit.  Much  of  it  is  used  for  paper-making.  The  last 
annual  Report  ^  contained  a  full  account  of  the  great  variety  of  uses  to  which  the 
mineral  is  put— as  talcum  powder,  iu  the  rubber  industry,  etc.  In  addition  talc 
has  important  ceramic  uses  as  a  glaze  and  also  in  the  manufacture  of  pottery  and 
porcelain,  improving  the  translucency  of  the  ware  and  promoting  vitrification  in 
the  body. 

A  large  part  of  the  output,  both  crude  and  ground,  is  marketed  in  the  United 
States.  In  1918  of  the  total  talc  imported  by  that  country,  96  per  cent,  came  from 
Ontario.,  The  United  States  is  at  present  the  chief  talc  producer  among  the  coun- 
tries of  the  world,  and  the  great  bulk  of  the  output  comes  from  the  mountainous 
area  near  the  Atlantic  coast,  New  York  state  being  the  chief  producer. 

The  progress  of  the  industry  in  Ontario  may  be  noted  from  the  following  table 
•covering  a  five-year  period: 

TALC  STATISTICS,  1915-1919. 


Schedule 


1915 


1916 


1917 


1918 


1919 


Crude  talc  shipped tons 

•Ground  talc  shipped ' ' 

Total  value  shipments $ 

Employees,  mine  and  mill No. 

Wages  paid $ 


1,720 
9,285 

85,325 
40 

23,790 


3.665 

8,145 

111,489 

60 

32,434 


2.398 

13,678 

179,554 

56 

49,734 


1,044 

16,421 

246,691 

43 

41,936 


1,644 

15,927 

240,399 

87 

76,384 


After  being  idle  since  September  1,  1916,  the  talc  property  at  Eldorado  formerly 
•operated  by  Eldorite,  Limited,  was  re-opened  in  1919.  The  business  of  mining  and 
milling  is  now  being  carried  on  by  the  Eldorado  Mining  and  Milling  Co.,  Limited. 

The  following  companies  and  firms  were  engaged  in  the  mining  and  milling 
of -talc  during  1919: 

TALC   OPERATORS,   1919. 


Firm  or  Company. 

Location  of  Mine  or 
Works. 

Address    ot 
Manager,   etc. 

Anglo-American  Talc  Corporation,  Ltd 

Eldorado  Mining  and  Milling  Co.,  Ltd 

Huntingdon  tp 

Madoc. 

Eldorado     

Eldorado. 

*Henderson  Mines,  Limited   

Huntingdon  tp 

Madoc. 

Geo.  H.  Gillespie  and  Company,  Limited. . .  . 

Madoc  (grinding  mill) .  . 

Madoc. 

*  The    Henderson   mine    was    operated   under   lease   by   Henderson    Mines,    Limited,   the 
product  going  to  the  Gillespie  mill. 

'  Rep.  Bur.  Min.,  Vol.  XXVIII,  1919,  Part  I,  pp.  80-1. 
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Mining  Divisions 

The  mineral  areas  of  the  province  are  comprised  in  twelve  Mining  Divisions. 
The  official  in  charge  of  a  Mining  Division  is  termed  a  Mining  Recorder,  and  he 
Adininisters  the  Crown  lands  within  his  division  for  the  purposes  of  the  Mining  Act. 
He  issues  miner's  licenses,  receives  and  records  applications  for  mining  claims, 
settles  disputes  between  licensees,  and  performs  a  variety  of  other  duties  laid  down 
for  him  in  the  Act.  There  is  an  appeal  from  his  decisions  to  the  Mining  Commis- 
sioner, who  is  clothed  with  judicial  powers  with  respect  to  unpatented  mining  lands. 
Once  the  Crown  title  has  issued,  any  subsequent  controversy  must  be  referred  to 
the  ordinary  courts  of  law.  This  decentralized  system  has  proven  of  much  advan- 
tage, being  local  in  administration,  flexible  in  operation,  and  enabling  speedy  and 
inexpensive  settlement  of  disputes  concerning  mining  lands.  Avhich  are  bound  to 
arise  under  any  conceivable  mining  law. 

At  the  end  of  the  year  the  Eecorders  report  to  the  Department  regarding  the 
Avork  of  their  respective  offices,  and  comment  upon  the  state  of  the  mining  industry 
in  their  neighbourhood.  Although  there  are  twelve  Mining  Divisions,  there  are 
only  nine  Mining  Recorders,  a  single  Recorder  being  in  three  cases  in  charge  of 
two  Divisions,  where  the  amount  of  business  or  local  convenience  indicates  the 
advisability  of  such  an  arrangement.  Where  mining  claims  are  staked  in  those 
parts  of  the  Province  not  included  in  a  Mining  Division,  the  Department  of  Mines 
at  Toronto  acts  as  Recorder. 

Following  is  a  summary  of  the  reports  of  the  Mining  Recorders  for  the 
year  1919: 

Sudburji. — Little  of  special  interest  has  transpired  diirino-  the  year,  with  the  exception 
of  the  activity  in  West  Shiningtree  during  the  summer  and  up  to  about  December.  Develop- 
ment work,  however,  is  going  along  satisfactorily  and  the  jirospectors  and  others  seem  to 
liave  plenty  of  faith  for  the  future. 

Porcupine. — Business  in  this  division  shows  an  increase  over  last  year  of  about  40  per 
•cent.,  due  to  the  increased  activity  in  prospecting  and  liie  termination  of  war  extensions  for 
performance  of  work.  There  was  a  scarcity  of  labour  throughout  the  year,  with  the  result 
that  the  mills  of  the  producing  mines  were  operated  at  less  than  three-quarters  capacity. 
More  labour  has  been  available  recently,  and  it  is  hoped  that  all  of  the  mills  will  be  running 
at  full  capacity  within  a  short  time.  In  spite  of  adverse  labour  conditions  and  increased 
mining  costs,  the  position  of  the  operating  mines  is  better  than  ever.  Almost  without  excep- 
tion they  have  succeeded  in  largely  increa.sing  their  ore  reserves,  and  the  outlook  is  very  bright. 

Larder  Lake. — On  the  15th  of  May,  1919,  a  sub-office  was  opened  at  Swastika  for  the 
convenience  of  prospectors  in  the  soutli  end  of  the  division.  Strikes  and  labour  conditions 
^^puerally  very  materially  retarded  development  during  the  year.  A  notable  feature  was  the 
activity  in  the  vicinity  of  Larder  Lake,  tlie  place  where  the  first  gold  rush  took  place  in  this 
division,  in  the  year  1906.  Confidence  seems  to  liave  been  restored  in  that  particular  section, 
and  repoi'ts  are  optimistic.  It  was  in  this  section  of  the  division  that  most  of  the  new  staking 
was  done  during  the  year.  Indications  would  point  to  a  revival  of  activity  in  the  Lightning 
Kiver  area  during  the  coming  season. 

Saiilt  Stc.  Marie. — Although  the  past  year  has  not  been  very  active,  everything  points 
towards  a  Imsy  one  in  1920. 

Port  Arthur. — A  new  discovery  of  gold  about  six  miles  north  of  Schreiber,  and  another 
of  molybdenite  near  the  Transcontinental  railway,  caused  considerable  activity  in  this 
Mining  Division,  but  there  has  been  no  "boom."  Prospects  for  increased  business  next 
spring  are  good. 

Kotikash. — Very  lit  lie  interest  has  been  taken  by  prospectors  in  the  Kowkash  Mining 
Division  during  1919.  Xo  new  discoveries  have  been  reported.  A  few  claims  in  good 
standing  are  about  four  or  five  miles  south  of  Tashota  station  in  the  Xipigon  Forest  Reserve. 
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Timiskaming. — Most  of  the  activity  in  the  mining  business  appears  to  have  been  centered 
around  Boston  Creek,  particularly  in  the  townships  of  Eby  and  Catharine.  There  has  also 
been  considerable  prospecting  during  the  fall  of  1919  in  the  Gillies  Limit,  and  some  silver 
discoveries  have  been  reported  from  this  section.  With  the  opening  of  spring  it  is  expected 
there  will  be  great  activity  in  prospecting  through  this  Division,  no  doubt  increased  to 
some  extent  by  the  large  number  of  prospectors  who  have  returned  from  overseas  and  are 
looking  forward  to  starting  out  again. 

Parry  Sound. — S.  F.  Walsh,  of  Detroit,  Michigan,  the  owner  of  mining  claims  in 
Conger  and  Hardy  townships,  is  completing  arrangements  to  diamond  drill  them  as  soon  as 
the  season  permits.  Conger  properties  are  copper  claims,  while  Hardy  properties  are  nickel 
and  copper.  In  McConkey  township  the  owners  of  mica  mining  claims  are  at  present  erecting 
camps  in  preparation  to  test  these  properties.  Twenty-two  mining  claims  have  been  located 
in  Proudfoot  township  as  radium  claims  in  1919,  with  commercial  possibilities  still  to  be 
proven. 

Gowgandd. — Business  steadily  increased  in  tins  Division  duiiiig  the  year.  A  consider- 
able number  of  mining  companies  have  been  installing  machinery  on  their  properties,  and 
from  the  fact  that  several  very  rich  discoveries  of  silver  have  been  reported,  it  seems  certain 
that  Gowganda  in  a  short  time  will  be  one  of  the  leading  silver  camps  of  the  Dominion. 

Montreal  Biver. — Business  in  this  office  during  the  year  1919  has  been  very  good. 
Many  new  mining  companies  have  been  formed  and  considerable  mining  machinery  installed 
on  various  properties.  As  several  very  rich  discoveries  of  gold  and  silver  have  been  made- 
during  the  latter  part  of  the  year,  this  Division  no  doul)t  will  receive  much  attention  from 
the  prospector  and  the  mining  companies  during  the  coming  year. 

The  business  transacted  at  the  office.^  of  the  various  Eecorders  for  the  calendar 
year  is  summarized  in  the  following  table.  These  figures  do  not  cover  business  of 
a  like  kind  transacted  at  the  Department  in  Toronto. 
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For   the   fiscal  year   1918-19   the    remittances   to   the   Department   from   the 
lieeorders  were  as  follows : 


MONEYS  REMITTED  BY  MINING  RECORDERS  FOR  THE   FISCAL  YEAR  ENDING- 
OCTOBER  31,    1919. 


Mining  Division 


Sudbury 

PorcHpine 

Lardt'r  Lake  ....  I 

Sault  Ste.  Marie. 

Port  Arthur  ....  \ 
Kowkash / 


Timiskaming  ., . . 

Parry   Sound 

Gowganda  

Montreal  River. . . 

Kenora 

Total 


Xame 
of  Keiorder 


Campbell,  C.  A.. 
Gauthier,  G.  II.. 

Ginn.  H.  G 

Hough,  -J.  A 

Miller.  W.  X 

Morgan.  J.   W  .. . 

MeAulay.  X.  J.. 
MoQuiic.  II.   v.. 


Sheppard,  II.  E| 
Morgan,    M  .  IJ.  ' 


Spry.  W.  L 


Sudbury 

S.   I'orcupiiie  . 
astika    


Matheson 

Sault  Ste.    Mari 

Port  Arthur. . . . 

Haili'ybury  . .  . . 
Parry  Sound  .. . 


Elk  Like 
Kenora  . 


Purchase 
Price 


$     r. 
,721  69 


8,9:28  49 
658  ro 

3.6.37  V2 

;!.:;95  16 

■102  00 

5.M  o;j 

648  .36 

120  01) 

28.289  05 


S     c. 
7.>0  00 


20  00 
ICO  01) 


II.T    00 

456  -in 


Miners' 
Licenses 


$    c. 
2.91.T  00 

1.707  2.T 

3.T  00 

1.992  00 

1.083  00 

2.06.3  2.T 

.1.940  00 
478  00 
69  2  00 
.366  00 
::6o  00 
17.636  .iO 


Recording 
Foes,  etc. 


$    c. 
7,430  75 

2.429  45 

327  25 

12,582  35 

1.263  25 

2,081   25 

3,768  25 
240  00 
802  75 

2.066  75 
395  25 


33.387  SO 


Tula! 


13.817  44 
11.475  65- 
362  25 
23,497  84 
3.004  50 

7. SOI  62 

13,263  41 
1.120  00 
2,163  78 
3.537  .36 
880  25 


80,924  10 


Mining  Companies 

During  the  year  1919  the  mining  and  mineral  companies  incorporated  under 
the  laws  of  Ontario  numbered  149,  with  a  nominal  capitalization  .of  $223,600.000. 
The  corresponding  figures  for  1918  were  59  companies  capitalized  at  $49,809,000. 
Companies  of  extra-provincial  incorporation  licensed  to  do  business  in  Ontario 
were  10,  with  authority  to  employ  in  the  Province  a  total  capital  of  $9,554,197. 
Nine  companies  surrendered  their  charters. 

Following  are  the  lists : 

MINING  COMPANIES    INCORPORATED'  IN  1919. 


Name  of  Company. 

Head  Office. 

Date   of 
Incorporation. 

Capital. 

Anglo-Canadian  Metals    Limited   

Toronto      

Haileybury   

Toronto      

Toronto      

Mar.       4 

May     20 

Mar.     26 

Dec.     17 

Feb.     28 

Aug.     2S 

Mar.     19 

July       7 

.Tulv     29 

40,000 
2,000,000 
2,000  000 

Barry-Hollinger  Gold   Mines,  Limited    .... 
Bidgood  Gold  Mines    Limited 

Bidwell  Oil  and  Gas   Limited  

1  000,000 
2,000.000 
.3,000.000 
40.000 
1  .500,000 

Boston-McCrea  Gold  Mines,  Limited 

British  Matachewan  Gold  Mines.  Limited.. 
British  Possessions  Exploration  Co.,  Ltd.  .  . 
Cambnrn  Silver  Mines    Limited   

Canada   Petroleum   &   Refining  Corporation, 
Ltd 

'^  .300  000 

Canndian-Aniorif-an  Resources,  Limited   .... 

:;     ;:;::::: 

Nov.     17 

May     i:', 

.Itiii         S 

.-jo.non.ooo 

40.000 

-'  0  000 

Canadian    Fircrlay   Products,   Limited    .... 
Canadian  Marble  Quarries,  I,imited 

"         

Dec.        () 

Apr.     2!) 

-'0.000 
2. 0(10. 000 

'  Included  in  the  list  are  certain  coinpanics    which    received    permission    to  increase  or 
decrease  their  capital.    In  such  cases  the  new  capitalization  is  given. 
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MINING  COMPANIES  INCORPORATED  IN  Idld.— Continued. 


Name  of  Company.                               Head  Office. 

Date    of 
Incorporation. 

Capital. 

$ 

Canadian  Mexican  Oil  Company,  Limited.. 
Canagoma    Mining    and    Development   Com- 

Toronto      

Haileybury   

Toronto      

Chatham      

Toronto      

Oct. 

May 

Nov. 
Apr. 

Nov. 

July 
Dec. 
Feb. 
Apr. 
Aug. 
Feb. 
•Tune 
Oct. 
Dec. 
Oct. 
July 
•Tune 
Sept. 

J.an. 

Dec. 

Feb. 

Mar. 

Jan. 

Mar. 

i'eb. 

Oct. 

Dec. 

Feb. 

Nov. 

Dec. 

Apr. 

Oct. 

Julv 

Nov. 

Tulv 

.Vpr. 

Oct. 

Dec. 

Apr. 

Tulv 

Nov. 

Dec. 

.Tune 

Oct. 

Dec. 

Dec. 

Mar. 

Apr. 

Tan. 

:\ray 

Mar. 
Nov. 
Aug. 
Nov. 
Dec. 

7 

13 

13 

22 

7 

14 

9 

12!!!!!! 

5 

16 

27 

21 

23 

5 

2 

15 

4 

27 

6 

29 

15 

19 

0 

11 

5 

S 

0 

13 

10 

11 

22 

1 

28 

10 

s 

17 

8 

29 

22 

25'.'.'.'.'.'. 

20 

31 

16 

15 

11 

4 

21 

30 

7 

20 

11 

09 

2S'.'.'.'.'.'. 

21 

2 

1,000.000 

200,000 
3.000,000 
2,000,000 

100.000 

40,000 
100,000 
100,000 

2,000  000 

50.000 

300,000 

200.000 

350,000 

1,000.000 
300  000 

Carveth  Gold  Mine's   Limited 

Catharine  Gold  Mines    Limited   

Central  Operating  Company,  Limited 

Chatham  Cement  Tile  and  Block  Company, 
Ltd    

Clifton  Porcupine  Mines,  Limited   

Colwell  Sand  and  Gravel,  Limited   

Concrete  Pipe  and  Products  Company,  Ltd. 

Hamilton     

Increase  of  capital 

Crawford  Skead  Gold  Mines,  Limited 

Crookston    Quarries     Limited    

Crookston 

Davidson  Consolidated  Gold  Mines,  Limited 
Detroit  Canadian  Oil  and  Gas  Co.,  Ltd.   .  .  . 

Dominion    Sewer    Pipe    &    Clay    Industries, 
Ltd 

5.000  oon 

00.000 
100,000 

1  000,000 

1,000.000 

300,000 

1.500.000 

40,000 

50,000 

1.000.000 

50.000 

1,000.000 

100.000 

1.000.000 

25;. 000 

3  000,000 

3.000.000 

1.000.000 

9  noo  ono 

Markdale 

Increase  of   capital 

Toronto      

Windsor     

Toronto      

Dufferin  Oil  Company    Limited   

East  Kent  Oil  Producing  Company,  Ltd .  .  . 
Eastern  Mining  and  Milling  Company,  Ltd. 

Erie  Sand  &  Gravel  Company,  Limited   .... 

Farmers'  Mining  Company,  Limited    

Ferro  Alloys  Iron  &  Coke  Company,  Ltd.. 
General  Examining  and  Developing  Co.,  Ltd. 
Glasscoat  Sewerpipe  &  Conduits,  Limited .  . 

"' 

Gold  Nugget  Products  Company.  Limited   . 
Gould  Allied   Mines,   Limited    

Ottawa       

Toronto      

Granby-Kirkland  Gold  Mines,  Limited    .... 
Greene-Kirkland  Gold  Mines,  Limited    .... 

2.000.000 
3,000  000 

IOC. 000 
2,500,000 
2,000,000 
40,000 
1.500,000 
2.500.000 

300,000 
2,000.000 
2.000.000 
2,000,000 
2,000,000 
2,000,000 
2.000,000 
2,000,000 

Gros  Cap  Mining  and  Exploration  Co.,  Ltd. 
Hargrave  Consolidated  Mines,  Limited  .... 
Herrick  Gold  Mines,  Limited    

Sault    Ste.    Marie. 
Toronto     

Hicsha  Mines  of  Porcupine,  Limited 

TIudson-Porcui)inc    Gold    Mines,   Limited... 
Hughes-McElroy  Gold  Mines,  Limited    .... 
Iroquois  Sand  and   Gravel  Company,  Ltd.. 

Ivanhoe-Boston  Gold  Mines,  Limited 

Jack  Munro  Mining  Company,  Limited.... 
Kalgoorlie-Kirkland  Gold  Mines,  Limited.. 
Kennedy  Boston  Gold   Mines,  Limited    .... 

*.■.'.'.*.*.'.'. 

Haileybury     

Toronto     

Haileybury      

Toronto      

Kirkland-Hudson  Bav  Gold  Mines,  Limited 

Lake    Matachewan    Gold    Mining    Company, 
Ltd    

........ 

1,500.000 

1,000.000 

1,000.000 

50  000 

320  000 

La  Santa  Lucia  Gold  Mines,  Limited    

Liberty  Oil  Refining  Company,  Limited    .  .  . 

Maple  Leaf  Oil  and  Gas  Company,  Limited 

Wellandport      .... 
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MINING  COMPANIES  INCORPORATED  IN  191^.— Continued. 


Name  of  Company. 


Head  Office. 


Date   of 
Incorporation. 


Capital. 


March    Gold,   Limited    

Marigold  Mining  Company,  Limited 

Mataehewan-Rand  Gold  Mines,  Limited   .  . . 

Merriton  Clay  Products  Company,  Limited. 

Millor-Adair  Mines,  Limited   

Mohawk  Petroleum  Company,  Limited 

Murray-Mogridge   Mines,  Limited    

New  Porcupine   Imperial   Mines,   Limited.. 

Nipissing  Extension  Mines,  Limited 

North  Cliff  Mines,  Limited   

Northern  Oilfields,  Limited    

Northern  Ontario's  Great  Mines  Developing 
Co.,   Limited    

Nubrik  Products,  Limited    

Oil  and  Gas  Producers,  Limited   

Okawaw-Kenda  Gold  Mines,  Limited 

Ontario  Barium  Company,  Limited 

Ontario  Cement,  Limited 

Ontario   Exploration  Syndicate,   Limited... 

Ontario  Feldspar,  Lin\ited   

Ontario  Sewer  Pipe  and  Clay  Products,  Ltd. 

Oxford  Cobalt  Silver  Mines,  Limited 

Palmer-Paine  Mines.  Limited    

Peace  River  Petroleums,  Limited   

Petrol  Oil  and  Gas  Company,  Limited    

Pittsburgh  and  Northern  Ontario  Explora- 
tion and  Development  Co.,  Limited   

Porcupine   Paymaster   Mines,   Limited    

Premier  Gold  Mining  and  Exploration  Com- 
pany. Limited    

Premier  Oil  and  Gas  Producing  Co.,  Ltd... 

Prince  Edward  County  Oil  Company,  Ltd .  . 

R.  \V.  F.  Mines,  Limited  

St.  Marys  Cement  Company,  Limited 

Silver  Bullion  Mines,  Limited 

Singleton  Porcupine  Mines,  Limited    

Skead  Gold  Mines,  Limited   

Sun  Oil  Company,  Limited    

Symnies-Young  Silver  Mines,  Limited 

The  Abrasive  Company  of  Canada,  Limited 

Tlie  Adelaide  Oil  Company,  Limited 

The  Brown   Feldspar  Potash,  Limited    .... 

The  Buffalo   Mines,  Limited    

The  Canl)oro  Gas  and  Oil  Company,  Ltd.. 

The  Covvain  Fluorite  Mining  Co.,  Ltd 

The  Federal  Mining  Company,  Limited  .  .  .  . 

The  F.  H.  Stover  Drilling  Co.,  Limited 

The  Frontenac  Graphite  Mining  Co.,  Ltd.  .  . 

The  Frontier  Oil  and  Gas,  Limited   

The  Golden  Summit  Mining  Company,  Ltd. 

The  Honcr-Kirkland  Gold  Mines,  Limited  .  . 

The  Inland  Oil  and  Gas  Company,  Limited 

The  International  Fluorite  Mining  Co.,  Ltd. 

The  International  Pyrite  Co.,  Ltd 

The  Iowa  Canadian  Mines  Company,  Ltd .  . 

The  Jewel  Gold  &  Copper  Mining  Co.,  Ltd. 

The  Macassa  Gold  Mines,  Limited 

The  Miller  Lake  Enterprize,  Limited    

The  Nichols  Gold  Mining  Company,  Ltd... 


Toronto 


Pet  roll  a 
Toronto 


Hamilton 
Toi'onto 


Brantford 
Toronto 


Woodstock 
Toronto 


New  Liskcard 
Toronto      . . . . , 
Wellington    .  . 
Toronto      . . . . , 
St.    Marys     . . 
Toronto      .... 


Hamilton     

Kerwood    

Toronto      

Decrease  of  capital 

Selkirk     

Peterborough 
Port    Arthur    .  . 

Chatham    

Toronto      

Fort    Erie     .... 

Toronto      

Haileybury    .... 

Toronto      

Peterborough    .  . 

Toronto      

Dryden     

Sudbury    

Toronto      

Gowganda    .... 
Toronto      


Dec. 

IMar. 

Jan. 

Aug. 

June 

Apr. 

Aug. 

Feb. 

July 

•Inly 

Sept. 

Oct. 

Mav 

Dec. 

Oct. 

Mar. 

Dec. 

Sept. 

Aug. 

Feb. 

^lar. 

Mar. 


Oct. 
.\pr, 


Julv 
Nov. 

Nov. 

Oct. 

.July 

Oct. 

Nov. 

Dec. 

Nov. 

Oct. 

June 

June 

Sept. 

Aug. 

Tuly 

Dec. 

Tune 

Jan. 

Nov. 

Aug. 

Jan. 

Oct. 

Oct. 

.Jan. 

Oct. 

May 

Oct. 

Nov. 

Mar. 

June 

Sept. 

Oct. 


9 
1, 

27, 
27. 
13, 
29, 
1.3, 
21, 
4, 
29. 
22 

7 
17 
22 
15 
20 

8 
10 
18 
14 
27 
14 
24 
22 

7 
19 

3 
2^ 

18 
22 
13 

4 
21 

9 

2 
28 
15 
28 

8 

2 
26 
14 
10 
27 
16 

9 

16 
24 
24 

2 
29 

4 
11 
10 

4 

6 


1,500,000 
3,000,000 
3,000,000 
50,000 
2,000,000 

150,000 
4,000,000 
3,000,000 
3,000,000 

100,000 
1,000,000 

2.000.000 

100,000 

300,000 

1,000,000 

1,000,000 

600,000 

40,000 

100,000 

300.000 

1,000.000 

4,000,000 

5,000,000 

500,000 

100,000 
2,000,000 

2.000,000 

250.000 

60,000 

1,000,000 

3,000,000 

1.500,000 

40,000 

5,000,000 

500,000 

2,000,000 

250.000 

40,000 

500  000 

150,000 

100,000 

100,000 

40,000 

40.000 

40  000 

300.000 

2,500,000 

2,000,000 

1  000,000 

500,000 

1.000.000 

40,000 

300,000 

2,000.000 

1,000000 

2,000,000 
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MINING  COMPANIES  INCORPORATED  IN  md.— Continued. 


Name  of  Company. 


Head  Office. 


Date   of 
Incorporation. 


Capital. 

$ 


The  Prospectors'  Development  Co.,  Ltd.  . . 
The  R.   A.   P.  Gold  Mining  Go.   of   Boston 

Creek,   Ltd 

The  Red-Line  Prospectors,  Limited 

The  Saint  Antonio  Mining  and  Exploration 

Company,    Limited     

The  Sheffield  Molybdenite  Mining  Co.,  Ltd. 

The  Silver  Diadem  Mines,  Limited   

The  Summit  Sand  and  Gravel  Co.,  Ltd.  .  .  . 
The  Swedish-Canadian  Mines,  Limited  .  .  .  . 
The  Toronto  Sewer  Pipe  Company,  Limited 
The  Wachman  Mining  and  Milling  Co.,  Ltd. 
The  World  Mining  &  Reduction  Co.,  Ltd.. 

Toronto   Brick,  Limited    

Toronto  Cement  Products  Company,  Ltd .  . . 

Toronto  Cement  Products,  Limited   

Toronto-Glencoe  Oil  Company,  Limited   .  .  . 

Triangle  Silver  Mines,  Limited 

Union  Petroleum  Company,  Limited   

Victory  Silver  Mining  Company,  Limited.  . 

West  Tree  Mines,  Limited 

White  Rock  Mining  Company,  Limited   .  .  .  . 

Willastone    Mines,   Limited    

Wood-Kirkland  Gold  Mines,  Limited 


Hnileybury 
Toronto 


Sault    Ste.    Marie. 

Ottawa       

Torduto      , 


Dry  den 
Toronto 


Cornwall  .  .  .  . 
Toronto  . . . . 
St.  Cathariiie>^ 
'I'oronto  .  .  .  . 
Sudlmry     .  .  .  . 

'i\)l()IltO        .  .  .  . 


Mav     26. 


Aug. 
Dec. 


May 

Nov. 
Oct. 
Jan. 
Julv 
Dec. 
Jan. 


Apr. 
Apr. 
Nov. 
Fel). 
Dec. 


16. 
12. 


Mar. 
Jan. 
Aug. 
Mar.     24. 
Dec.     31. 


7. 
24. 
19. 


8. 
3. 
2. 

17. 

14. 

13. 

14. 
June  13 . 
Oct.       8. 

10. 

20. 

17. 

2S. 

24. 


2,000,000 

2,000,000 
100,000 

1,000,000 

1,000,000 

2,000,000 

40,000 

3,000,000 

100,000 

500,000 

1,000,000 

400.000 

20.000 

40.000 

]  ,000,000 

2.000  000 

40,000 

.-)00,000 

3,000,000 

1.000,000 

2.500.000 

2.000.000 


MINING  COMPANIES  LICENSED  IN  1910. 


Name  of  Company. 

Head  Office  for 
Ontario. 

Date    of 
License. 

Ca]iital  for 

use  in 

Ontario. 

Baldwins  Canadian  Steel  Corporation    

British   Molybdenite,  Limited    

Brunner  Mond  Canada,  Limited   

Toronto      

iramilton     

Toronto      

Dec.     10 

Feb.        7 

Feb.        7 

Dec.      19 

Apr.      11 

,Tulv        '^ 

,^2, 300.000 

75.000 

5.000  000 

l.onn.ooo 

Manning  Abrasive  Company,  Inc 

Meteor  Development  Companv        

10.000 
100.000 

Toionto      

Petrolia      

Toronto      

Feb.      13 

Sept.    12 

Feb.      11 

Oct.       11 

20.000 

The  Canada  Comiianv   

009.107 

Tlie  Tilbuiy  Oil  &  Refining  Company 

West  Kirkland  Gold  Mines,  Limited    

100.000 
lO.O(U) 

'Tni-.irporated   Mai'ch    Kith.    1915. 
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MINING  COMPANY  CHARTERS  SURRENDERED  IN  1919. 


Name  of  Company. 

Date  of  Dissolution. 

Adelaide  Mining  Company,  Limited 

Apr.    22 
Feb     17 

Alloy  Steel  Works,  Limited 

National  Petroleum  Co.  of  Petrolia,  Limited 

Oct     27 

Ontario  Exploration  Syndicate,  Limited   

Nov     10 

Porcupine  Krist-Thompson  Mines,  Limited 

Nov       3 

Sudbury  Nickel,  Limited 

Apr.    22 
July      7 
Sept.  29 
Jan     17 

The  Asbestos  Manufacturing  Company,  Limited   

Thunder  Mining  Company,  Limited 

United  Fuel  Supply  Company,  Limited 

Mining:  Revenue 

The  mining  revenue  of  Ontario  comes  from  three  sources:  (1)  the  sales  or 
rentals  of  Crown  lands;  (2)  fees  for  miners'  licenses,  recording  of  claims,  etc.; 
(3)  taxation  under  the  Mining  Tax  Act.  The  taxation  provided  by  the  Tax  Act 
is  of  three  kinds,  (a)  an  acreage  tax  of  5  cents  per  acre  on  lands  sold  or  leased  for 
mining  purposes,  where  situated  in  territory  without  local  organization,  (&)  a  tax 
of  2  cents  per  thousand  cubic  feet  on  natural  gas  with  a  rebate  of  90  per  cent,  of 
the  amount  when  the  gas  is  used  in  Canada,  (c)  a  tax  of  3  per  cent,  on  the  net 
prolits  of  mining  companies,  save  nickel  mining  companies,  where  the  tax  is  a 
graduated  one  starting  at  5  per  cent.  There  are  also  the  receipts  derived  from 
licenses  authorizing  the  removal  of  sand  and  gravel  from  the  beds  of  the  great 
lakes  and  connecting  rivers  under  the  authority  of  the  Public  Lands  Act.  These 
revenues  are  collected  by  the  Department  of  Mines. 

The  revenue  for  the  fiscal  year  ending  October  31,  1919,  amounted  to 
$762,492.65,  the  items  being  as  follows : 

Sales  of  mining  land   $28,510  54 

Mining  leases    14,270  78 

Sand   and   gravel   royalties    25,218  16 

Sand  and  gravel  rentals   3,479  47 

Miners'  licenses,  etc 63,962  90 

Mining   Tax   Act    624,951  20 

Natural  Gas  Act,  1919   1,370  00 

Provincial  Assay   Office    729  60 

Total   $762,492  65 

The  number  of  parcels  of  land  sold  and  leased  under  the  Mining  Act  was  283. 
comprising  an  area  of  10,602.28  acres.  There  were  62  mining  leases  issued  in  the 
Forest  Eeserves,  covering  in  all  2,137.21  acres,  the  first  year's  rental  being 
$1,562.99.  The  number  of  parcels  disposed  of  was  345,  containing  12,737.49  acres, 
and  tlie  receipts  amounted  to  $29,913. 
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MIXING  LANDS  SOLD  ANT)  LEASED  FROM  NOVEMBER  1ST,  191S,  TO 
OCTOBER  31ST,  1919. 


Sales 

Lease 

s 

ToUl 

No. 

Acres       Amount 

1 
No.  1   Acres 

Amount 

No. 

Acres 

Amount 

Timiskaming 

Thunder  Ba.y 

203 

39 

13 

13 

4 

1 

6 

4 

7,146  99 
1,537  65 
623  70 
573  26 
250  00 
40  00 
244  68 
184  00 

$      c. 

18.982  50 

3.773  50 

1,657  75 

1.845  19 

685  00 

120  00 

734  07 

552  00 

36 

1,289  62 

$    c. 
715  40 

239 
39 
13 
32 

9 

1 
8 
4 

$      c. 

8,436  6119,697  90 

1,537  65    3,773  50 

623  70    1,657  75 

Sudbury 

Nipissing 

Kenora 

19 
5 

750  75 
48  19 

750  75 
48  19 

1,324  Oli  2,595  94 

298  191      733  19 

40  OOl       120  00 

Rainy  River 

Elsewhere 

2 

48  65 

48  65 

293  33l      782  72 
184  00       552  00 

Total 

283 

10,600  28 

28.350  01    62 

2,137  21 

1,562  99[345 

12,737  49  29,913  00 

Eoyalties  and  license  fees  in  connection  "with  sand  and  gravel  licenses  pro- 
duced $28,697.63.  The  dredging  operations  are  carried  on  at  the  mouth  of  the 
Niagara  river  and  in  the  river  itself,  at  some  points  in  lake  Erie,  also  in  the  St. 
Clair  river,  and  in  lake  Superior.  The  largest  quantities  removed  were  from  the 
St.  Clair  river,  where  an  excellent  grade  of  gravel  is  obtained,  composed  mainly  of 
fragments  of  trap,  granite,  etc.,  from  the  older  rock  formations  on  the  shores  of 
lake  Huron  and  Georgian  bay. 

Miners'  licenses  and  recording  fees  produced  $63,962.90.  The  price  of  a 
miner's  license  is  $5,  and  the  right  is  conferred  upon  the  holder  to  stake  out  three 
mining  claims  in  any  and  every  Mining  Division  during  the  license  year.  All 
licenses  expire  on  the  31st  day  of  March  following  the  date  of  issue.  The  fee  ^  for 
recording  a  mining  claim  is  $10. 

The  Mining  Tax  Act  produced  a  revenue  of  $626,321.20,  as  folloAvs : 

Acreage  tax   $33,126.34 

Natural  gas  tax 38,797.71 

Profit  tax  553,027.15 


$624,951.20 


Details  of  profit  tax  paid  by  the  mining  companies  are  as  follows: 

Gold: 

Hollinger  Consolidated    $49,005  37 

Lake  Shore  Mines 3.885  30 

Mclntyre   Porcupine    6,367  11 

$59,257  78 

Silver : 

Aladdin  Cobalt  Co $1,035  95 

Beaver   Consolidated    2.163  66 

Buffalo 3,375  13 

Casey  Cobalt   699  92 

'  Reduced  to  $5.00  by  the  Mining  Amendment  Act,  1920,  where  the  claim  is  staked  out  by 
a.  licensee  on  h^s  own  license. 
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Coniagas 5,473  S5 

Hudson  Bay  Mining  Co 988  15 

Kerr  Lake  "  Mining  Co 44,942  80 

McKinley-Darragh 1,481  47 

Miller  Lake  O'Brien    15,036  87 

Nipissing  Mining  Co 67,483  84 

Penn-Canadian   Mines    84  92 

Timiskaming    526  02 

143,292  58 

Nickel-Copper : 

Alexo   Mining   Co $1,054  02 

International    Nickel    Co 300,923  51 

Mond   Nickel   Co 44,543   7^ 

346,521  31 

Miscellaneous : 

Canadian    Iiidustiial    Minerals    f  Fliior.sijai) -flHt   61 

Henderson   Mines    (Talc)    4  47 

Kingston  Smelting  Co.  (Lead)    45  50 

Nicliols  Chemical  Co.   (Pyrite)    3,785  90 

3,955  48 

Grand   total    .$553,027  15 

The  Xatmal  (ias  Act,  1919,  ])rovide.«  for  the  issuing-  ol'  licenses  to  per.^ons  ov 
companies  engag'ed  in  horinu'  or  piospeetinu'  for  natural  >;as.  or  in  its  ])rodiiction. 
transmission  and  distribution.  Fec^  charp-ed  for  such  liciMises  amounted  to  the 
sum  of  $1,370. 

Provincial  Assay  Office 

The  Provincial  Assaycr,  W.  K.  McXeill.  reports  as  follow-  for  the  year  1919: 

The  Assay  Office  has  been  in  ()]>('r;iti(iii  witliDut  iiiterruntioii  fur  the  ciUiip  yr:\v  and  the 
usual  variety  of  work  has  been  accomplished  witli  the  assistance  of  T.  E.  Rothwell,  Chemist 
and  Assayer,  and  T.  A.  Leat,  laboratory  assistant.    • 

The  work  during  the  year  may  be  classified   as  follows: 

Gold,  Silver  and  Fhitiiuiiit : — 823  samples.  These  san'u'les  cume  from  all  jjarts  of  tlic 
Province;  also  a  number  from  Manitoba  and  British  Colund)ia. 

Cobalt  and  Nickel: — 28  samples.     Twenty-four  of  these  aic  ])yr!h()tite  or  uickel. 

Copper: — 28  samples.     Twenty-eight  samples  were  tested   and  reports  issued. 

Clay  and  Clay'  Shale: — Three  samples  were  analyzed  ami  reports  as  to  their  suitability 
for  economic  purposes  issued. 

Iron  Ores: — 25  samples.    These  wore  analyzed  also  for  titanium,  phosphorus  and  silica. 

Limestone  and   Dolomite : — 5  samples.     Five  samples  were  tested  and  reports  issued  thereon. 

Fluorspar : — 6  samples.  Six  samples  were  analyzed  for  the  jiurity  and  on  these  the  silici 
was  also  determined. 

Lead  Ore: — 4  samples.  Four  samples  submitted  for  tlunr  lead  content,  These  were  also 
assayed  for  silver. 

Potash: — 7  samples.     These  mere  mainly  from  feldspars. 

Barite: — 9  samples.  These  were  analyzed  for  the  barite  content  and  in  some  cases  tests 
were  made  for  barium  carbonate. 

Boclc  Analyses:— o6'  siiecimcns.  Thirty-six  complete  rock  analyses  were  made.  Tliese 
were  submitted  by  the  geologists  of  the  Ontario  Bureau  of  Mines. 

Identifications: — 88  samples.  Eighty-eight  samples  were  sent  in  for  identification,  or 
tor  opinions  of  their  commercial  value.  None  of  these  required  chemical  analysis.  Tliese  do 
not  include  the  numlier  which  were  brought  directly  to  the  Laboratory;  of  these  no  record 
is  kept. 

Badium : — 36  sam[)les.  Thirty-six  samples  were  submitted  for  radium  and  in  several 
eases  they  showed  radio-activity.  These  came  from  Butt  township,  district  of  Nipissing.  A 
large  number  were  tested  for  persons  who  came  directly  to  the  laboratory  and,  if  not  radio- 
active, no  records  were  kept. 

Miscellaneous: — 61  samples.  Sixty-one  samples  of  other  minerals  were  tested.  Tliese 
included  tests  for  tin,  snlpluii,  sulphates,  manganese,  uranium,  arsenic,  etc. 
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Followino-  is  the  schedule  of  charges  for  work  at  the  Provincial  Assay  Office 
and  Chemical  Laboratory: 

Tariff  of  Fees  fok  Analyses  axd  Assays. 

1.  Assays: 

Gold    $1  50 

Silver 1  50 

Gold  and  Silver  in  one  sample   2  50 

Platinum  Minerals    5  00 

Gold  and  Platinum  Minerals  in  one  sample    7  00 

Separation   of   Platinum   Minerals Prices   on    application. 

2.  Iron  Ores: 

Iron    (metallic)     $1  50 

Silica 1  50 

Iron  and  insoluble  residue    2  50 

Ferrous  Oxide   2  00 

Phosphorous .">  00 

Sulphur 2  50 

Iron,  Sulphur,  Phosphorus  and  insolulile    S  00 

Manganese ?>  00 

Titanium    4  00 

Complete  analysis Price  on  application. 

3.  Limestones,  Dolomites,  Marls,  Claiis,  Shales: 
Determination  of: 

Insolubles     $1   50 

Silica     1   50 

Ferric   Iron    8  00 

Ferrous  Iron    2  00 

Alumina    .^  00 

Lime    2  00 

Magnesia     2  50 

Potash 5  00 

Soda   5  00 

Alkalies    (on   one  sample)    0  00 

Water    (combined)     2  00 

Moisture 1   00 

Carbon  Dioxide   2  00 

.     Sulphur 2   50 

Phosphorus  Anhydrite   3  00 

4.  Examination  of  Clay,  Shale,  or  Cement  Foci-  for  Cement  Manufacture: 
Determination  of: 

Silica,  Iron  Oxide,  Alumina,  Lime.   Ma<i)iesia,   Sulphur,   and   Volatile 
matter Prices   on   application. 

5.  Coal,  Colcc,  Peat,  etc. : 
Determination  of: 

Moisture    .$1   00 

Volatile  Combustible    1  50 

Fixed   Carbon    1   50 

Ash 1    50 

Sulphur   2  50 

Phosphorus     ."!  00 

Calorific  value   (B.T.U.)    5  00 

Ultimate  analysis    Price  on  application. 

6.  Mineral  Waters    Price  on   application. 

7.  Ores  and  Minerals: 
Determination  of: 

Alumina .$:!  00 

Antimony    4  00 

Arsenic    4  00 

Bismuth     4  00 
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Cadmium      $4  qo 

Chromium    5  qq 

Cobalt    '....'.'.'.'.'.'.  5  00 

Nickel    5  00 

Cobalt  and  Nickel  on  same  sample 6  00 

Copper .■;■_■■  9  00 

Fluorite 4  qo 

Lead    [[  y  qo 

Molybdenum 4  00 

Manganese    3  00 

Tin 4  00 

Zinc    3  00 

8.  Eocls,  Complete  Analysis Price  on  application. 

9.  Slags,  Sand,  etc Price  on  application. 

10.  Identification  of  Minerals  and  Uocls  not  Tiequiring  Chemical  Analysis.  .Free. 

11.  Test  for  Badio-Activity Free. 

Any  analytical  work  not  specified  in  this  list  will  be  undertaken  on  application  to  the 
Provincial  Assayer. 

The  pulp  of  each  sample  is  retained  for  future  reference. 

Directions. 

Samples  will  be  dealt  with  in  the  order  of  their  arrival.  In  every  instance  specimens 
and  samples  should  be  accompanied  by  statement  specifying  the  precise  locality  from  whence 
they  were  taken. 

Crushed  samples  representing  large  quantities  or  samples  less  than  five  pounds  weight 
may  be  sent  by  mail  as  third  class  matter.  The  name  and  address  of  sender  should  be  written 
plainly  on  each  parcel.  Instructions,  with  money  in  payment  of  fees,  should  be  contained  in 
a  separate  letter.     Samples  may  be  sent  by  express,  charges  prepaid. 

Sample  bags  addressed  to  this  Laboratory  for  sending  ore  pulp  by  mail  may  be  obtained 
free  on  application;    also  canvas  bags  for  shipping. 

Money  in  payment  of  fees,  sent  in  by  registered  letter,  post-office  order,  postal  note,  or 
express  order,  and  made  payable  to  the  Provincial  Assayer,  must  invariably  accompany  sample 
to  insure  prompt  return  of  certificate,  as  no  examination  is  commenced  until  the  regulation 
fee  is  paid. 

Samples  should  be  addressed  as  follows: 

Provincial  Assay  Office, 

5  Queen's  Park, 

Toronto.  Ont. 
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MINING  ACCIDENTS  IN  ONTARIO  IN   1919 

Chief  Inspector  of  Mines,  T.  F.  Sutherland,  Toronto;  Inspectors,  A.  H.  Brown, 

Cobalt;    James  Bartlett,  Sudbury;  J.  Q.  McMillan,  Cobalt; 

A.  R.  Webster,  Toronto 

During  the  year  1919  at  the  mines,  metallurgical  works,  quarries,  clay  and 
gravel  pits  regulated  by  the  Mining  Act  of  Ontario  there  were  34  fatal  accidents, 
causing  the  death  of  39  men,  as  compared  with  32  deaths  in  1918.  Of  these  acci- 
dents, 19  occurred  underground  and  resulted  in  21  deaths.  Six  men  were  killed 
above  ground  at  the  mines,  10  at  the  metallurgical  works  and  two  at  the  quarries 
and  clay  pits. 

Twenty-two  companies  had  fatal  accidents  during  the  year. 


Table  of  Fatalities 


Mines,    underground 

Mines,  surface   

Metallurgical  Works 
Quarries  


1915 

17 

4 

1 

0 


1916 
30 

7 


Totals. 


22 


51 


By  months,  the  fatalities  occurred  as  follows: 


January. . . 
February. . 
March  .  .  . 
April  .  .  .  . 

May    

June  .... 

July 

August  .  .  . 
September 
October. . . 
November  , 
December. 


Totals. 


1917 

19 

7 

6 

4 


36 


1918 
11 

4 
12 

5 


32 


The  fatalities  were  divided  amongst  the  several  districts  as  follows: 

Cobalt 

Porcupine  

Sudbury  

Sault  Ste.  Marie   

Michipicoten 

Southeastern    Ontario     

Southwestern    Ontario     

Northoasteni  Ontario   


1919 
21 

6 
10 

2 


39 

1919 
4 
8 
2 
1 
6 
3 
2 
1 
4 
1 
3 
4 

39 


Total . 


39 


Classifying  the  fatalities  according  to  the  industry  gives  the  following: 

Nickel  mines,  smelters  and  refineries    11 

Iron  mines  and  blast  furnaces    8 

Silver  mines,  mills  and  reiineries    7 

Gold  mines   7 


Lead  mines    

Pyrites  mines   

Fluorite  mines  ... 
Limestone  quarries 
Clay  pits  ..... 


Total 


39 
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No.  4 


1915 
Per  cent. 

Falls  of  ground    4.8 

Shaft  accidents   23 . 8 

Explosives 33 . 3 

Miscellaneous    underground...         23.8 
Surface 14.3 


1916 

1917 

1918 

1919 

r  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

24.3 

15.4 

20.0 

22.2 

27.0 

15.4 

0.0 

29.6 

21.6 

15.4 

40.0 

7.4 

8.1 

26.9 

26.6 

18.5 

18.9 

26.9 

13.3 

22.2 

Table  of  Fatal  Accidents  in  Mines,  Metallurgical  Works  and  Quarries, 

1901  to  1919 


Persons  killed 
at  metallurgi- 
cal works  and 
mines. 


Persons  employ- 
ed at  metallur- 
gical works 
and  producing 
mines. 


Persons  emplo.y- 
ed  at  non-pro- 
ducing mines 
(estimated). 


Total      persons 
employed. 


Fatalaccidents 
per  1000  em- 
ployed. 


1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 


13 
10 
7 
7 
9 
11 
22 
47 
49 
48 
49 
48 
64 
58 
22 
51 
36 
32 
39 


4,135 

4,426 

3,499 

3,475 

4,415 

5,017 

6,305 

7,435 

8,505 

10,862 

12,543 

13,108 

14,293 

14,361 

13,114 

14,624 

16,791 

14,726 

11,926 


550 

450 

400 

400 

500 

750 

1,140 

1,750 

2,000 

2,000 

2,000 

2,000 

2,000 

1,500 

1,500 

2,000 

1,000 

500 

1,000 


4,685 

4,876 

3,899 

8,875 

4,915 

5,767 

7,445 

9,185 

10,505 

12,862 

14,543 

15,108 

16,293 

15,861 

14,614 

16,624 

17,791 

15,226 

12,926 


2.77 
2.05 
1.79 
1.80 
1.83 
1.90 
2.93 
5.11 
4.66 
3.73 
3.37 
2.84 
3.93 
3.60 
1.51 
3.07 
2.02 
2.10 
8.00 


The  occupation  and  nationality  of  the  men  killed  are  set  out  in  the  following 


table : 


Occupation. 

.22-3 
a  p, 

a 

'u 
tn 

< 

el 

.s 

'53 
tn 

=3 

w 

CI 

a 

1 

0 
.S3 

ti 

4) 

a 

.S 
0 

s 

0 
Eh 

Miner 

2 
2 
2 

5 

1 

2 
2 

2 

"2" 

"i" 

2 

1 

8 

Labourer 

1 

7 

Trammer 

1 

1 

7 

Foreman 

6 

Blaster 

1 

1 

2 

Stovetender 

2 
1 

1 

2 

Hoistman 

1 

Blacksmith 

1 

Repair  man 

1 

1 

Cage  tender 

1 
1 

1 

Scaler 

1 

Teamster 

1          



1 

Electrician 

1 

1 

- 

Totals 

18 

6 

4 

3 

3 

2 

1 

1 

1 

39 

1920 


Mining  Accidents  in  1919 


63 


The  ases  of  the  men  killed  were  as  follows : 


Age 

17-20 

21-25 

26-30 

31-35 

36-40       41-45       46-50       51-55    56-60     Total. 

No.  killed. 

1 

9 

6 

4 

2 

10              3 

1 

1 
1            3          39 

Cause  and  Place  of    Fatalities  in  Mines 


Below  Ground: 

Falls  of  ground    

Explosive  Accidents: 

Walked  into  blast    

Picked  into  explosive    

Shaft  Accidents: 

Cage  accidents  

Material  falling  down  shaft 

Struck  by  cage  or  skip  

Palling  crosshead   


Miscellaneous  Underground: 
Rock  falling  from  chute 
Rock  falling  from  raise 

Buried  in  stope   

Falling  from  bench    . . .  . 
Crushed  by  locomotive   . 


Above  Ground: 

Failure  of  air  receiver 

Fell  into  stope 

Fell  from  cyanide  tank 
Suffocated  in  chute  .  .  . 
Team  ran  away 


Metallurgical  Plants: 

Premature  explosion    

Falls    

Burned  by  hot  blast    

Explosion  of  blast  furnace 

Buried  in  ore  bin   

Crushed  in  elevator , 

Found  dead    

Quarries  and  Clay  Pits: 

Buried  in  ore  bin  . 

Fall  of  clay  


r*rosecutions 

Before  Magistrate  Greenwood  at  Port  Colborne,  on  February  25th,  Kobert 
Wright  was  charged  with  an  infraction  of  sub-section  98,  section  164,  Part  IX, 
of  the  ]\lining  Act  of  Ontario.     A  fine  of  $15.00  and  costs  was  imposed. 

On  April  29th,  before  Mr.  Chas.  Macnab,  Magistrate  of  the  County  of 
Carleton,  at  Ottawa,  Mr.  A.  G.  IMunich,  manager  of  the  Kingdon  lead  mine  at 
Galetta,  was  iined  $100  and  costs  for  allowing  a  cage  to  be  used  for  the  raising 
and  lowering  of  men  which  was  not  equipped  with  safety  devices  as  required  by  the 
Mining  Act  of  Ontario. 

The  White  Eeserve  Mining  Company,  Limited,  were  fined  $1('0  and  costs 
by  Police  Magistrate  S.  Atkinson,  at  Haileybury,  on  August  4th,  1919,  for  per- 
mitting men  to  be  hoisted  on  a  cage  whose  sides  were  not  enclosed  and  which 
was  not  equipped  with  doors  as  required  by  the  Alining  Act  of  Ontario. 
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Table  of  Fatal  Accidents  in 


Date 
1919 


Name   of  Mine. 


Name  of   Owner. 


Name  of 
Deceased. 


|Occupation    of 
Deceased. 


Feb.    11. 

May    30. 
June    8. 


Mar.     1 , 
Feb.     2. 


Magpie 

do 

Murray 


Noyes 


Casey-Cobalt 


6    Dec.    10. 

7 


10 
11 

12 
13 
14 
15 


May  15. 

July  7. 

Nov.  13. 

Sept.  13. 

Jan.  3 . 

Feb.  11. 

Feb.  26 

May  16. 

Oct.  1 


16  (Nov.   19. 

17  .Jan.    11. 

18  Feb.      5. 

19  I  Aug.  10 

20  Feb.      8 

21  Sept.    3. 

22  Dec.    13 

23  June  18 

24  July   12 


Rognon 


Dome 


Algoma  Steel  Corp 

do         do         

British  America  Nickel 
Corp 

Canadian  Industrial 
Minerals    

Casey-Cobalt  Silver  Min- 
ing Co 

Contact  Bay  Mines.... 


E.  J.  Bissonette. .  Labourer 

Fabio  Lerese  ....  Trammer  boss. 

Andrew  Morrissey  Trammer 

Jos.  Kolyn do        . . . . 

Jos.  Milks   Hoistman 


Dome  Mines  Co. 


Foster  i  Foster  lease 


Hollinger 


Hudson  Bay. 
Crean  Hill  . . 


Creighton 

do 

do 
Kingdon  . 

do 
Mclntyre 


do 
do 

Worthington 


Goudreau  

Nipissing  

Penn-Canadian 
White  Reserve 


Hollinger    Consolidated 

Gold   Mines    

Hudson  Bay  Mines  .... 
International  Nickel  Co. 

of  Canada  

do  do       

do  do       .... 

do  do       

Kingdon  Mining,  Smelt- 
ing and  Mfg.  Co ' 

do  do       .... 

Mclntyre   Porcupine 

Mines   

do  do       

do          do       .... 
Mond  Nickel  Co 

Nichols  Chemical  Co. . . 
Nipissing  Mining  Co... 
Penn-Canadian  Mines.. 
White  Reserve  Mines. . . 


Oskar  Huhtala. . . 
Jas.  Barclay  .... 
Wm.  Sheardown. . 

Peter  John    

F.  A.  MacDonald. 

J.  Bilous    . . . 
N.  Olanski  . . 


Machine-runner 

do         do 
Blacksmith.  .  .  . 

Blaster ■. 

Foreman 


W.  Teremczuk. 
J.  Hyrhor  . . . 
P.  Peraniuk  . 
E.  Creitzman. . 


J.  Marjinski 
C.  Grant  . . . 


J.  Cloutier  . 
J.  Kavanagh 
A.  La  Roque 
Walde  Siren 
J.  Mananen  . 
J.  Swanson  . 
G.  Berchanio 
P.  Kaskosky 
P.  Stibon   . . . 


Machine-runner 
Trammer 

Machine-runner 

Blaster 

Machine-runner 
Shaft  repair 

man 

Machine-runner 
Cage-tender. . . 

Trammer 

Machine-runner 

Scaler 

Trammer 

Machine-runner 

Teamster 

Labourer 

Trammer 

do         


Table  of  Fatal  Accidents  at 


Date 
1919 


Name    of    Works.  '       Name  of  Owner. 


Name  of 
Deceased. 


Occupation    of 
'      Deceased. 


25  jjan.    20.1  Blast  furnace. 

26  Sept.  15.  do 

j  do  . 

27  Mar.   15.  do 

28  Feb.    16.  Refinery 


29  May  16. 

30  Dec.  31. 

31  [Feb.  18. 

32  I  May  22. 


Smelter   

Refinery   

Blast  furnace. 
do 

do 


Algoma  Steel  Corp 

do  do        . . . . 

do  do       .... 

Coniagas  Reduction  Co. 
International  Nickel  Co. 
of  Canada 

do         do         .... 

do  do  . . . . 
Midland  Iron  &  Steel  Co. 
Steel  Company  of  Canada. 


do 


do 


R.  Cameron Stove-tender. 


J.   Oremovisk 
K.  Zaruyk   . . . 

F.  Gentilere    . 

G.  M.  Guillon 


Labourer. .  . . 

do 

do 
Electrician's 
helper. . . . . 
Shift-boss. . . 


F.  W.  Knight 

C.  Mark   Labourer ( 

J.  Hicks  Stove  tender. . 

M.   Skingley    Foreman 


.   W.  Rae  Labourer. 


Table  of  Fatal  Accidents 


33  Nov    29 .  Quarry    Canada  Cement  Co J.  Graham Foreman . 

34  Apl.    12.  Clay  pit   Sun  Brick  Co J.  Cror.ter    Labourer. 
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or  about  the  Mines,  1919. 

Nationality  of 
Deceased. 


D 

"^Ti 

^'^ 

<13 

< 

03   hi 

O  B 

cq  bi 

Above 
ground 

Cause  of  Accident. 


English-speaking. 


Italian. 


English-speaking. 
Russian 


English-speaking . 


Finn 

English-speaking. . 
English-speaking.  . 

Bulgarian 

English-speaking . 


Ukrainian. 
Austrian. . 


22        S 
31        M 


24 

28 

21 

35 
44 
45 
23 
38 

25 
43 


Austrian   43 

Austrian 23 

Russian 31 


S 
S 
M 

S 

M 

S 

M 

M 

S 
S 


Russian 49  M 

Russian 25  ^ 

English-speaking...    30  S 

English-speaking...    38  M 

English-speaking...    28  ^ 

English-speaking...    48  M 

Finn i  29  ^ 

Finn j  29  S 

Swede 1  56  S 

Italian 42  M 

Austrian 45  M 

Ukrainian '23  S 


Suffocated  in  chute  leading  from  conveyor 

belt. 
Caught  by  run  of  ore  from  chute. 

Struck  by  timber  falling  down  shaft. 
Same  accident  as  above. 

Caught  while  trying  to  board  moving  cage. 

Struck  by  falling  crosshead. 
Head  of  air  receiver  blew  out. 
Same  accident  as  above. 
Crushed  by  electric  locomotive. 
Walked  into  blast. 

Caught  in  run  of  ore  in  chute. 
Fell  into  open  stope. 

Fell  from  bench  in  open  stope. 
Caught  by  fall  of  rock  in  stope. 
Struck  by  rock  falling  from  raise. 


1    Caught  by  skip  in  shaft. 

1    Caught  in  shaft  by  cage. 

1  ' Caught  between  cage  and  shaft  timbers. 

1    Caught  by  fall  of  rock. 

1    Caught  by  fall  of  rock. 

1    Caught  by  fall  of  rock. 

1    j  Caught  by  fall  of  rock. 

1    Same  accident  as  above. 

1  Team  ran  away. 

1  Fell  from  top  of  cyanide  tank. 

1    Explosive  in  broken  ore. 

1    Fell  from  cage  while  gassed. 


Metallurgical  Works,  1919. 


Nationality  of 
Deceased. 

Age. 

Married 
or  Single 

Cause  of  Accident. 

English-speaking. . . 
Austrian 

45 
31 

S 

Furnace  wrecked  by  explosion. 

Door  on  hot  blast  connection  flew  open. 

Austrian 

24        !         S 
27                S 

19                S 
41                M 
44                M 

44      :      S 

59                M 
57                M 

Same  accident  as  above. 

Italian 

English-speaking. . . 
English-speaking.  . . 

Chinaman 

English-speaking. . . 
English-speaking. . . 

English-speaking.  . . 

Crushed  by  freight  elevator. 

Fell  from  hook  of  crane. 
Buried  in  ore  bin. 
Fell  from  ladder. 
Found  dead. 

Premature   explosion  while  blasting  in  fur- 
nace. 
Same  accident  as  above. 

at  Quarries  and  Clay  Pits,  1919. 


English-speaking . 
English-speaking . 


Buried  in  ore  bin. 
Struck  by  fall  of  clay. 
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MINES  OF  ONTARIO 

Chief  Inspector  of  Mines,  T.  F.  Sutherland,  Toronto;  inspectors,  J.  Q.  McMillan, 
Cobalt;  James  Bartlett,  Sudbury;  A.  R.  Webster,    Toronto 


1.— NORTHWESTERN  ONTARIO 
Gold 

Contact  Bay  Mines,  Limited.— ConidiCi  Bay  Mines,  Limited,  was  incorporated 
in  July,  1918,  with  a  capitalization  of  $200,000,  and  owns  or  controls  thirteen 
mining  claims  south  of  Dryden,  near  Wabigoon  lake.  The  company  has  done 
work  on  three  of  these  claims :  the  Rognon,  the  Eedeemer  and  a  third  claim  which 
has  been  named  the  Bonanza. 

The  Eognon  mine  is  on  claim  K  635  (survey  number  A.S.  14),  on  the  west 
side  of  Contact  bay,  Wabigoon  lake.  It  is  in  the  unsurveyed  area  south  of  Van 
Home  township  and  is  six  miles  due  south  of  Dryden  village.  During  part  of 
1917  and  of  1918  Rognon  Gold  Mines,  Limited,  who  at  the  time  controlled  the 
property,  sank  a  shaft  and  did  a  small  amount  of  lateral  work.  Contact  Bay 
Mines,  Limited,  some  of  the  officers  of  which  were  connected  with  the  old  company, 
then  acquired  the  claim  and  has  since  carried  on  work  intermittently. 

When  the  mine  was  visited  on  Decemlier  loth,  1919,  preparations  were  being 
made  to  start  drifting  under  contract.  The  total  underground  work  done  up  to 
that  time  consisted  of:  a  two-compartment  shaft  inclined  at  80  degrees  and  106 
feet  in  depth;  a  level  at  50  feet  with  65  feet  of  drifting  to  the  west  of  the  shaft; 
a  level  at  100  feet  with  70  feet  of  drifting  to  the  east  and  122  feet  to  the  west. 

The  machinery  consists  of  a  M.  Beatty  &  Sons  locomotive-type  boiler,  a  10  by 
10  by  12-inch  Canadian  IngersoU-Rand  compressor,  a  Jenckes  5-inch  by  5-inch 
hoisting  engine,  and  one  Nissen  stamp  with  amalgamating  plates. 

Eight  men  were  employed  under  mine  foreman  John  Eeany,  of  Dryden. 

The  Eedeemer  mine  is  about  two  and  a  half  miles  northeast  of  the  Eognon 
and  comprises  the  southeast  and  southwest  quarters  of  the  south  half  of  lot  7,  con- 
cession T,  township  of  Van  Home. 

These  claims  were  originally  owned  by  A.  B.  Hermann,  of  Chicago,  and  Gus 
Larson,  of  Dryden.  In  1902  the  Eedeemer  Mining  and  Milling  Company  of 
Windsor,  Ont.,  began  work  under  option,  and  in  1904  a  mill  was  built  notwith- 
standing the  fact  that  no  ore  had  been  blocked  out.  Little,  if  any,  work  was  done 
after  1906. 

The  Contact  Bay  Mines,  Limited,  carried  on  underground  development  and 
prospecting  from  July,  1918,  to  August,  1919,  and  it  is  expected  th.at  the  work 
will  be  continued  in  1920.  The  shaft  is  235  feet  deep  and  levels  have  been  opened 
at  too  and  200  feet.  On  the  first  level  the  east  drift  is  56  feet  long  and  the  west 
3  77  feet;  on  the  second  level  there  is  a  drift  extending  to  the  east  for  50  feet,  and 
from  this  a  cross-cut  has  been  driven  north  for  400  feet  to  intersect  another  vein. 
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The  manager,  Mr.  H.  S.  Badger,  states  in  the  course  of  a  report  to  the  stock- 
holders : — 

The  vein  on  the  first  level  is  from  8  to  12  feet  wide  and  averages  $4.00  per  ton. 
On  the  second  level  for  90  feet  from  the  shaft  it  is  71/2  feet  wide  and  averages  $6.00  per 
ton;  from  this  point  for  about  78  feet  it  averages  $16.00  per  ton.  At  the  face  of  the  west 
drift  the  vein  is  three  feet  wide. 

When  the  mines  of  this  district  were  last  inspected  (December,  1919)  the 
Redeemer  mine  workings  were  filled  with  water,  all  the  employees  of  the  company 
being  at  work  on  the  Eognon  and  Bonanza  claims. 

The  Bonanza  claim,  which  is  also  owned  by  this  company,  is  on  the  northeast 
quarter  of  the  south  half  of  lot  7,  concession  I,  township  of  Van  Home,  and  , 
adjoins  the  Eedeemer  mine  on  the  North.  On  December  16,  1919,  a  two-compart- 
ment vertical  shaft  had  been  sunk  to  a  depth  of  15  feet,  and  a  log  power  house 
and  a  blacksmith  shop  completed.  An  Ingersoll-Eand  8-inch  by  8-inch  air  com- 
pressor, which  may  be  driven  by  either  gasolene  or  kerosene,  was  being  set  up. 
There  were  thirteen  men  working  under  superintendent  E.  S.  Henlye. 

The  officers  of  Contact  Bay  Mines,  Limited,  are :  president,  J.  N.  Beckley, 
32fi  Cutler  Building.  Rochester,  X.Y. ;  secretary,  J.  R.  L.  Starr,  120  Bay  Street, 
Toronto.     Harry  S.  Badger,  Dryden,  Out.,  is  manager. 

Iowa  Gaim<lm7i  Mining  Company. — The  Towa  Canadian  Mining  Company 
were  preparing  to  start  work  on  some  claims  south  of  Dryden  in  December,  but 
details  regarding  the  company  and  its  holdings  were  not  obtained.  Xathan 
Wachman,   Dryden,   Ont..  is  manager. 

Wachmnn. —  The  Wachman  Mining  and  Milling  Company,  Limited,  capital- 
ization $500,000,  was  formed  in  1919  to  work  some  gold  claims  in  the  unsurveyed 
territory  a  .^^hort  distance  south  of  Van  Home  township.  These  claims  lie  west 
of  the  Rognon  mine  and  are  six  miles  due  soutli  of  Dryden  village. 

The  property  was  visited  on  December  16,  1919,  when  the  only  mining  being 
done  was  in  a  shaft  on  claim  K  646.  where  two  men  were  engaged  in  sinking  bv 
hand  on  a  narrow  quartz  vein.  A  depth  of  16  feet  had  been  reached.  A  cook 
house,  a  sleeping  camp  anil  a  stable  had  been  built.  At  the  time  of  inspection 
eight  men  were  employed. 

Robert  Wachman  of  Cliicago  is  president  of  the  company  and  is  now  making 
his  headquarters  in  Dryden. 

Pyrite 

Nirl-cJ  Lair. — The  Nickel  Lake  Mining  Company.  Limited,  iias  an  authorized 
cai)ital  of  $1,000,000  and  was  formed  to  work  some  pyrite  claims  on  Nickel  lake 
in  the  township  of  Watten,  about  20  miles  east  of  Fort  Frances.  The  holdine-s  of 
the  company  include  mining  claims  P.  577,  578,  579  and  580.  and  some  hind  under 
the  waters  of  Nickel  lake. 

Work  was  carried  on  from  August.  191S,  until  the  spring  of  1919.  Camps  were 
bnilt.  a  vertical  shaft  sunk  to  a  depth  of  75  feet,  and  35  feet  of  cross-cutting  done. 
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W.  A.  Preston,  of  Mine  Centre,  Ontario,  who  is  manager,  states  that  the  work  done 
disclosed  a  large  body  of  pyrite  paralleled  by  a  body  of  pyrrhotite  carrying  nickel, 
copper  and  a  little  gold.  It  is  the  intention  of  the  company  to  do  diamond-drilling 
in  1920. 

The  directors  of  the  company  inclnde:  G.  A.  Elliott,  K.C,  Winnipeg;  Senator 
Lendrum  McMeans,  Winnipeg;  Senator  Wm.  H.  Sharpe,  Manitou,  Man.;  and  W.  J. 
Tupper,  K.C,  Winnipeg. 

Northpines. — To  avoid  confusion  the  name  of  the  pyrite  mine  at  Northpines, 
Ont.,  has  been  changed  from  Northern  Pyrites  mine  to  Northpines  mine.  This 
mine,  which  is  owned  by  The  Nichols  Chemical  Company  of  25  Broad  Street,  New 
York,  was  at  one  time  known  as  the  Michie  mine,  and  later  as  the  Vermilion 
Pyrite  mine. 

As  the  pyrite  market  was  unfavourable  in  1919  owing  to  the  large  reserve 
stocks  of  pyrite  on  hand  at  the  termination  of  the  war,  the  mine  was  closed  at  the 
end  of  April  and  was  not  reopened  until  October  1.  Shipments  for  the  year 
totalled  42,476  tons  and  development  work  done  consisted  of  92  feet  of  drifting 
and  242  feet  of  raising.  An  addition  is  being  built  to  the  power  house  to  provide 
space  for  another  compressor,  and  a  new  machine  shop  has  been  started  to  replace 
the  old  one  which  was  destroyed  by  fire.  While  the  mine  was  being  worked  the 
force  averaged  180  men  of  whom  120  were  employed  underground. 

Robert  H.  Cromwell  is  manager  of  the  mining  and  metallurgical  department 
of  the  Nichols  Chemical  Company  and  J.  P.  Flynn,  Jr.,  is  the  resident 
superintendent. 

II.— SUDBURY,   NORTH  SHORE  AND  (WICHIPICOTEN 

Gold 

Foley. — The  Swedish-Canadian  Mines,  Limited,  has  been  incorporated  with 
an  authorized  capital  of  $3,000,000  to  work  the  Foley  gold  mine  and  other  claims 
near  Mine  Centre,  Ont.,  in  the  Lower  Seine  gold  area.  In  the  spring  of  1920  the 
company  intends  to  pump  out  the  Foley  mine  which  was  actively  worked  from 
1894  to  1900  and  was  at  that  time  considered  the  most  promising  property  in 
the  area. 

J.  A.  Johnson,  Mine  Centre,  is  manager. 

Kirk  Gold. — Kirk  Gold  Mines  Company  Limited,  was  incorporated  in  1916 
and  has  an  authorized  capital  of  $2,000,000  divided  into  $1.00  shares.  The  direc- 
tors are :  president,  George  A.  Bull,  Brampton,  Ont. ;  vice-president,  John  Black, 
Toronto;  G.  A.  Gillespie,  M.P.P.,  Peterborough,  Ont.;  Pi.  B.  Burkell,  Toronto; 
C.  L.  Messecar,  Brantford,  Ont.  The  secretary-treasurer  is  Ziba  Gallagher,  of 
18  Toronto  street,  Toronto. 

The  holdings  of  the  company  consist  of  two  parcels  of  land:  claims  L  3685 
and  L.  3686  in  the  township  of  Lebel,  Kirkland  Lake  area,  and  the  southeast 
40  acres  of  broken  lot  11  in  concession  V,  Aberdeen  township,  north  of  the  village 
of  Bruce  Mines. 
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The  Aberdeen  townsliip  property  is  the  one  on  which  the  company  did  most 
work  in  1919.  It  is  reached  by  driving  about  twenty  miles  north  from  Bruce  Mines 
and  is  on  the  southeast  shore  of  Bass  lake.  Here  in  the  southeast  quarter  of  the 
south  half  is  a  quartz  vein  well  exposed  in  the  face  of  a  cliff  which  rises  to  a  height 
of  some  250  feet  above  the  lake.  This  vein  is  in  diabase,  varies  from  two  to  eight 
feet  in  width  and  carries  a  little  chalcopyrite.  At  a  point  some  50  feet  above  the 
foot  of  the  cliff  a  shaft  is  being  sunk  on  the  vein,  and  when  inspected  in  January, 
1920.  it  was  65  feet  deep.  The  dip  of  the  vein  seems  to  be  at  55  degrees  to  the 
south.  At  the  50-foot  level  20  feet  of  drifting  had  been  done  to  the  east.  Frame 
buildings  have  been  completed  to  serve  as  office,  cook  house  and  sleeping  camp, 
and  part  of  an  old  sawmill  building  has  been  repaired  and  converted  into  a  power 
house.  The  macliinery  provided  consists  of  a  locomotive-type  boiler,  4  feet  by 
13  feet  5  inches,  a  two  drill  Ingersoll-Eand  compressor,  and  a  5-inch  by  5-inch 
Jcncke?  hoisting  engine.  Twenty-one  men  were  employed  at  the  time  of  inspec- 
tion. The  manager  is  John  Black,  who  is  also  vice-president  of  the  company; 
the  superintendent  is  Merton  Bean.     Leeburn,  Ont.,  is  the  nearest  post-office. 

Manxman. — In  the  autumn  of  1919  the  Grace  Mining  Company.  Limited, 
capitalized  at  $1,000,000,  began  work  on  the  Manxman  or  Norwalk  mine  in  the 
Michipicoten  district.  This  company  also  controls  the  Grace  gold  mine  in  the 
same  district. 

The  officers  are :  president,  Wm.  A.  Burmeister,  1509  Cornelia  Avenue, 
Chicago.  111. ;  vice-president,  Henry  Schefe,  Appelton,  Wis. ;  secretar}-,  G.  M. 
Bruss,  Chicago,  111. :    superintendent,  J.  M.  Stewart,  Michipicoten  Eiver,  Ont. 

Saint  Antonio. — The  Saint  Antonio  Mining  and  Exploration  Company.  Lim- 
ited, controls  l.TGO  acres  of  land  in  the  township  of  Deroche,  near  Bellevue,  on  the 
Algoma  Central  railway.     The  tract  of  land  touches  the  railway  at  mileage  201/0. 

The  president  of  the  company  reports  that  three  discoveries  have  been  made 
on  the  property — a  calcite  vein  carrying  galena,  a  deposit  of  magnetite  and  another 
of  mispickel.  He  also  stated  that  camps  had  been  built  and  some  diamond-drilling 
done. 

The  officers  of  the  company  are :  president,  "Walter  W.  Smith ;  first  vice-presi- 
dent, George  K.  Booth;  second  vice-president,  Xicholas  Moutsatson;  third  vice- 
president.  William  Christie;  secretary,  L.  M.  Adatte;  treasurer.  Joseph  Brissette; 
all  of  Sault  Ste.  Marie,  Michigan.  The  company  is  capitalized  at  $1,000,000  divided 
into  shares  of  $10  par  value.  The  head  office  is  at  807  Queen  St.,  Sault  Ste.  Marie, 
Ont.  I 

Iron 

Leitch. — The  Leitch  iron  claims  east  of  Lake  N'ipigon  and  about  six  miles 
nurth  of  Bcardniore  station  on  the  Canadian  Xational  railway  are  being  diamond- 
drilled  by  Smith  and  Travers,  of  Sudbury.  The  drilling  was  still  in  progress  at 
the  end  of  the  year  and  the  results  had  not  been  made  public.  C.  H.  Hitchcock,  of 
Sudbury,  is  supervising  the  work. 

Magpie. — The  Magpie  siderite  mine  of  the  Algoma  Steel  Corporation  was  in 
operation  all  year;  187,179  (short)  tons  of  roasted  ore  were  produced  and  1S9.9()2 
tons  shipped  to  the  blast  furnaces  at  Sault  Ste.  Marie,  Ont. 
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The  four-compartment  vertical  shaft,  which  was  sunk  another  lift,  is  now  581 
feet  deep.  The  fifth  level  station  was  cut  at  551  feet  and  a  cross-cut  is  being 
driven  to  the  ore  body. 

A.  Hasselbring,  who  has  been  in  the  employ  of  the  Corporation  for  many  years, 
resigned  in  September  and  was  succeeded  by  George  R.  McLaren  as  superintendent. 

Helen. — No  work  was  done  at  the  Helen  siderite  deposit  in  1919,  but  3,286 
tons  of  pyrite  were  shipped  from  the  stock-pile  formed  while  the  old  Helen  hematite 
mine  was  running. 

Moose  Mountain,  Limited. — Moose  Mountain,  Limited,  owns  and  operates  a 
magnetite  mine,  concentrating  mill  and  agglomerating  plant  at  Sellwood,  Ont. 
In  1919,  89,631  tons  of  ore  were  treated,  and  38,099  tons  of  product  obtained.  4,895 
tons  of  briquettes  were  shipped  and  the  remainder  was  still  stock-piled  at  the  plant 
at  the  end  of  the  year.     The  ore  is  being  obtained  from  above  the  adit. 

The  mill  machinery  was  increased  by  the  addition  of  a  fifth  6-ft.  Hardinge 
mill  and  a  sixth  duplex  Dorr  classifier. 

Tlie  company,  which  has  a  capitalization  of  $1,000,000  divided  into  400,000 
shares,  has  the  following  directorate :  president,  Charles  E.  Herrman,  Scarsdale, 
N.Y.;  James  C.  Hutchins  and  John  J.  Mitchell,  of  Chicago;  Wm.  Mackenzie  and 
Donald  D.  Mann,  of  Toronto;  Charles  H.  Smith,  John  B.  Dennis,  Augustine  L. 
Humes,  David  Dows  and  John  F.  Harris,  of  New  York.  The  secretary  and  treas- 
urer is  Albert  Moreau,  17  Battery  Place,  New  York,  and  the  head  office  is  at  Sell- 
wood,  Ont. 

The  resident  officers  are :  general  manager,  A.  J.  Anderson  ;  assistant  general 
manager,  A.  E.  Globe;  mine  superintendent,  J.  G.  Barron;  mill  superintendent, 
R.  Sturgeon ;   master  mechanic,  C.  A.  Stohl. 

About  150  men  are  employed. 

Nickel  and  Copper 
British  America  Nickel  Corporation 

The  British  America  Nickel  Corporation,  Limited,  has  an  authorized  capital 
of  $20,000,000,  divided  into  shares  of  $100  par  value.  The  officers  of  the  company 
are:  president,  J.  H.  Dunn,  New  York;  vice-president  and  managing  director, 
W.  A.  Carlyle,  Ottawa;  treasurer,  S.  M.  Brown,  Ottawa.  The  Canadian  head  office 
is  in  the  Jackson  building,  Ottawa. 

NicTceltoyi  Smelter. — The  construction  work  at  Nickelton  smelter  was  almost 
completed  at  the  end  of  1919.  The  smelter  building  contains  two  blast  furnacn'S 
and  three  converters  served  by  two  Dominion  Bridge  Company  40-ton  crane-^ 

On  January  17,  1920,  a  trial  run  of  one  furnace  and  one  converter  was  begun. 

The  officers  at  the  smelter  are:  manager  of  smelter,  E.  J.  Carlyle;  assistant 
manager  of  smelter,  J.  H.  Gillis;  smelter  superintendent,  Oliver  E.  Jager :  chief 
chemist,  Frank  Lathe;  electrical  engineer,  Eeginald  Harding;  safety  engineer, 
G.  A.  Crane;  master  mechanic,  James  Harvey. 

Murray  Mine. — Development  work  was  continued  at  the  Murray  mine  during 
the  Year  and  the  condition  of  the  mine  is  now  such  that  a  laroe  tonnage  can  bt 
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supplied  when  required.  The  shaft  or  slope  is  now  1,075  feet  long  at  an  angle  of 
36  degrees.  Levels  have  been  opened  at  150,  300,  400,  500,  600,  700,  800.  9i)0 
and  1,000  feet.  On  the  800,  900  and  1,000-foot  levels  stations  have  been  cut  and 
a  little  drifting  done  to  the  southwest;  on  all  the  upper  levels  drifts  extend  both 
northeast  and  southwest  from  the  shaft.     At  the  end  of  the  vear  there  were  em- 
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Miinay   ^liiie,   British   America   Nickel   Corporation. 
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l^iitish    ATiu'iica    Nickol    rorporatioii    smpltor    at    Xiclvcltoii. 


])loyed  at  the  mine,  exclusive  of  those  on  construction  work.  360  men.  of  wliom 
235  were  working  in  the  mine. 

The  rockliouso  maehinerv  was  put  in  operation  on  January  16th,  in?0. 

E.  Hibbert  is  manager  of  mine-,  and  TT.  L.  "Roscoe  superintendent  of  tlie 
J^^uvrav. 
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International  Nickel  Company  of  Canada 

The  International  Nickel  Company  of  Canada,  Limited,  curtailed  the  output 
of  their  mines  and  smelter  in  January,  1919,  but  at  the  close  of  the  year  were 
operating  at  approximately  pre-war  capacity.  Important  innovations  were  made 
durino-  the  year,  in  the  estal)lishment  of  a  pension  fund,  scholarships  and  group 
insurance. 

The  officers  of  the  company  are :  president,  A.  D.  Miles,  Toronto ;  and  the  fol- 
lowing residing  in  Copper  Cliff:  vice-president  and  general  manager,  J.  L.  Agnew : 
general  superintendent,  J.  C.  Nichols;  assistant  general  superintendent,  E.  H.  Jones; 
superintendent  of  mines,  E.  T.  Corkill;  superintendent  of  smelter,  Wm.  Kent; 
assistant  smelter  superintendent,  D.  MacCaskill;  metallurgist,  J.  W.  Eawlins; 
master  mechanic  of  mines,  D.  Butchart;  master  mechanic  of  smelter,  G.  E.  Craig; 
electrical  superintendent,  J.  B.  McCarthy;  safety  engineer,  E.  A.  Collins;  trans- 
portation superintendent,  G.  A.  Sprecher. 


Ore  l)ridge  I'ur  loading  roas-ting  heaps  at.  U'Doiuicll,  International  Nickel  Company  of 

Canada,   Ltd. 

Peiisious. — Employees  who  have  ))ecome  incapacitated  after  twenty  year-  of 
continuous  service  with  the  company  or  its  subsidiaries  will  be  pensioned.  Pen- 
j-ioners  are  paid  monthly  from  the  general  funds  at  a  figure  based  on  the  average 
full-time  earnings  for  the  last  year  worked.  After  20  years'  service,  the  pension 
is  50  per  cent,  of  the  average  earnings,  after  30  years'  service  621/2  per  cent.,  and 
so  forth  in  proportion  to  the  number  of  years  in  the  employ  of  the  company. 

Employees  are  not  required  to  contribute  to  the  pension  fund,  and  pelisions 
are  granted  at  the  discretion  of  the  executive  of  the  company.  Pensions  are  not 
granted  for  the  reason  that  an  employee  has  completed  20  years'  continuous  service, 
or  reached  any  stated  age;  but  after  20  years'  continuous  service,  old  age,  sick- 
nes.s,  injury  or  incapacity  from  any  other  cause  may  be  considered  sufficient  reason 
for  granting  a  pension. 

Scholarships. — The  scholarship  scheme  provides  for  a  course  in  applied  science 
at  McGill,  Queen's  or  Toronto  University  for  a  certain  number  of  the  sons  of 
employees,  or  of  apprentices  under  21  years  of  age.     Three  scholarships  have  been 


1920  Mines  of  Ontario  73 

awarded,  and  in  Scptenil)er  IDID,  when  the  first  award  was  made,  the  Sudbury  liigli 
School  Staff  conducted  a  competitive  examination  and  the  three  candidates  ranking 
highest  at  this  examination  were  considered  the  winners.  Details  of  the  scheme 
and  a  set  of  regulations  are  being  prepared. 

Group  Insurance. — As  the  law  of  Canada  now  permits  group  insurance  to  be 
-s\-ritten,  the  directorate  of  the  company  put  the  following  plan  in  force  from  Xov- 
<?mber  1,  1919 : 

Each  employee  who  has  completed  one  year  of  continuous  service  with  the  com- 
pany is  insured  for  $500.  This  insurance  is  increased  to  $800  at  the  end  of  two 
3'ears'  service;  $1,200  at  the  end  of  three  years'  service;  $1,600  at  the  end  of  four 
\'ear3'  service;  and  the  maximum  of  $2,000  at  the  end  of  five  years'  continuous  ser- 
vice.    Past  service  is  to  be  counted. 

These  amounts  are  payable  in  the  event  of  death  or  total  disability  to  the 
beneficiary  named  by  the  employee.  The  initial  payment  is  20  per  cent.;  the 
remainder  is  paid  in  21  semi-monthly  instalments. 

This  insurance  does  not  take  the  place  of  the  payments  made  by  the  "Work- 
men's Compensation  Board  and  is  cancelled  as  soon  as  a  workman  leaves  the  com- 
pany's employ.  A  man  is  considered  to  have  left  who  has  been  absent  for  two 
weeks  without  permission  from  his  superintendent.  When  an  employee  obtains 
leave  of  absence  he  must  notify  tlie  timekeeper  to  avoid  having  his  insurance  can- 
celled after  two  weeks'  absence. 

The  policies  were  given  to  the  employees  in  Feljruary.  192IK 

The  total  number  of  employees  of  the  company  in  the  Sudbury  district  in  1919 
averaged  l.ToO,  of  whom  112  were  employed  underground. 

Copper  Cliff  Smelter. — In  January  the  International  Xickel  Company  had  five 
furnaces  in  blast  at  the  Copper  Cliff  smelter.  At  the  end  of  the  month  production 
was  reduced  and  for  tlie  remainder  of  the  year  three,  and  part  of  the  time  four, 
furnaces  were  operated. 

Crean  Hill. — The  Crean  Hill  mine  was  closed  down  in  January,  1919.  and  has 
not  since  been  reopened.     The  shipments  for  tlie  year  amounted  to  3.613  tons. 

Creigliion. — After  the  month  of  January  tlie  Creighton  was  the  only  mine  of 
ihc  International  Nickel  Company  in  operation,  and  it  was  worked  on  a  greatly 
reduced  scale.  The  shipments  for  1919  amounted  to  356.111  tons,  the  smallest 
output  since  1911.  The  total  production  of  the  Creighton  from  July.  1901.  when 
it  was  started,  to  the  end  of  1919,  is  7,871,780  tons. 

The  main  shaft  (Xo.  3)  is  completed  to  1,590  feet  vertical  depth,  and  1.911 
feet  measured  on  the  slope  of  55  degrees.  The  23rd  level  is  being  opened  180  feet 
vertically  below  the  20th.     About  400  men  were  employed  during  the  year. 

The  mine  officers  are :  superintendent,  George  A.  Morrison ;  assistant  super- 
intendent, "W.  J.  Eolfe;  mine  foremen,  Charles  Collins  and  K.  C.  Browne. 

Dill  Quarry. — The  quartz  quarry  of  the  International  Nickel  Company  in 
Dill  township  on  the  Canadian  National  railway  was  worked  for  eight  months  in 
1919.  From  this  quarry  58,889  tons  of  quartz  were  shipped  to  Copper  Cliff  smelter 
for  flux.    William  Roach  was  superintendent  and  had  40  men  emploved. 
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Mond  Nickel  Company 

The  Mond  Nickel  Company,  Limited,  has  an  authorized  capital  of  £3,400,000, 
divided  into:  500.000  7  per  cent,  cumnlative  preference  shares  of  £1  each;  2,000,000 
7  per  cent,  non-cumulative  preference  shares  of  £1  each;  and  900,000  ordinary 
shares  of  £1  each.  There  is  also  outstanding  £375,000  of  5  per  cent,  first  mortgage 
debenture  stock  and  £500,000  of  6  per  cent,  redeemable  debenture  stock.  The  head 
office  of  the  company  is  at  39  Victoria  Street,  London.  S.W..  England.  Robert 
Mond  is  president  and  David  Owen  Evans,  secretary. 

The  Canadian  offices  are  at  Coniston.  Ont.,  and  the  officers  living  there  are: 
manager,  C.  Y.  Corless;  superintendent  of  mines,  Oliver  Hall;  superintendent  of 
reduction  works,  J.  F.  Robertson;  chief  engineer,  W.  L.  Detldoff ;  electrical  super- 
intendent, W.  H.  Soule. 

Owing  to  the  large  stock  of  nickel  in  England  at  the  time  of  the  armistice 
the  output  of  the  company's  mines  and  smelter  was  greatly  curtailed  in  1019.  but 
all  the  mines  were  kept  running. 

Conwlon  Smelter. — At  Coniston  smelter  two  furnaces  were  in  blast  until 
April  8.  1019.  and  from  that  date  until  the  end  of  the  year  one  was  in  operation. 

A  turbo-blower,  inade  by  the  Rateau-Battu-Smoot  Company,  New  York,  was 
put  in  use  in  October  to  supply  air  to  the  blast  furnaces.  This  blower  is  in  two 
units  which  have  a  total  capacity  of  65,000  cubic  feet  of  air  at  atmospheric 
pressure  and  temperature  to  43  ounces  gauge  with  a  speed  of  3,500  \\\^.m.  Tt  is 
driven  by  a  950  h.p.  Ridgway  induction  motor. 

J.  F.  Robertson  is  superintendent  of  all  reduction  works,  p].  T.  Austin  of  the 
smelter,  and  K.  S.  Clarke  of  the  sintering  and  flotation  plants. 

Bruce  Mines. — From  the  Bruce  copper  mines  the  Mond  Xickel  Company 
mined  and  shipped  27,123  tons  of  siliceous  copper  ore  to  Coniston  in  1919. 

Stoping  was  done  at  No.  4  shaft  on  the  fifth  or  427-ft.  level  and  at  '•'  old 
No.  2  "  shaft  some  of  the  pillars  were  removed.  In  January,  1920,  the  Taylor 
shaft,  which  had  been  shut  down  since  1918.  was  pumped  out  and  when  inspected 
at  the  end  of  the  month  a  drift  on  the  160-ft.  level  wa-  being  extended  to  the  east 
and  was  then  900  feet  from  the  shaft. 

A.  D.  Carmichael  is  superintendent.     The  force  numbers  from  55  to  05  men. 

Garson. — In  1919  stoping  was  continued  at  the  Garson.  mine  of  the  Mond 
Nickel  Company  above  the  second,  third,  fourth  and  sixth  levels.  Shipments  for  the 
year  totalled  55,836  short  tons,  the  greater  part  of  the  output  being  obtained  from 
the  block  of  ore  between  the  fourth  and  sixth  levels.  On  the  eighth  and  tenth  levels 
(800  and  1,000  feet  respectively)  some  development  was  done  to  the  east  of 
the  shaft,  but  no  sinking  was  undertaken  during  the  year.  From  90  to  95  men 
were  employed. 

Captain  A.  L.  Sharpe  has  returned  from  militai-y  sei'vice  and  resumed  bis 
former  position  of  superintendent. 

Victoria. — The  ore  shipped  from  the  Yictoria  mine  at  Mond  in  1919  amounted 
to  26,934   tons:   this  was  obtained   from  various  stopes   lietween   the   fourth   and 
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eighteenth  levels.     Eighty  men  were  employed,  of  whom  50  worked  underground. 
W.  J.  Mumford,  Mond,  Ont.,  is  superintendent. 

On  the  eighteenth  or  3,000-ft.  level  the  cross-cut  from  the  shaft  entered  the 
west  ore-body  at  1,008  feet.  Preparation  is  being  made  to  sink  a  winze  in  the  ore 
below  this  level. 

Levncli. — As  at  the  other  mines  of  the  Mond  Xickel  Company  work  was  con- 
tinued at  the  Levack  mine,  but  on  a  reduced  scale,  from  70  to  90  men  being 
employed.     There  were  58,383  tons  of  ore  shipped  in  the  course  of  the  year. 

Above  the  first  level  the  ore  has  been  worked  out  and  on  the  seventh  level 
development  work  is  being  done.  As  in  the  previous  year  most  of  the  ore  mined 
in  1919  came  from  between  the  first  and  fifth  levels.  At  one  point  in  the  stope 
above  the  fifth  level  the  horizontal  distance  between  tlie  walls  is  580  feet. 

Frank  J.  Eager,  Levack,  Ont.,  is  superintendent. 

^yorf]lington. — In  1919  the  Mond  Nickel  Company  shipped  33,299  tons  of  ore 
from  tlie  Worthington  mine  to  Coniston.  j\Iost  of  this  was  obtained  from  stopes 
above  the  third,  fourth  and  fifth  levels.  Some  diamond-drilling  was  done  from 
the  sixth,  or  1,000-ft..  level. 

A  1.750-ft.  Eand  air  compressor  was  moved  from  the  Frood  Extension  mine 
to  the  Worthington  power-house. 

In  September  a  fall  of  ground,  amounting  to  some  10,000  tons,  occurred. 
This  came  from  the  back  of  a  stope  l)etween  the  third  and  fourth  levels  and  carried 
away  part  of  the  third  level  floor.  At  the  same  time  the  pillar  of  ore  at  the  west 
end  of  and  adjacent  to  the  shaft  developed  cracks  from  the  340-ft.  point  (vertical 
depth)  to  the  525-ft.  Between  these  points  additional  timber  has  been  placed  to 
secure  the  ground  on  the  west  and  south  sides  of  the  shaft,  and  no  further  trouble 
has  been  experienced.  All  the  workmen  had  been  withdrawn  from  the  mine  before 
the  fall  occurred. 

From  70  to  100  men  were  employed  under  superintendent  John  G.  Harris. 

Pyrite 
Nichols  Chemical  Company 

Govdrean  Mines. — The  pyrite  crushing  plant  of  the  Nichols  Chemical  Company 
at  Goudreau,  Ont..  was  closed  in  Octolier.  1918.  and  was  not  started  again  until 
August  28,  1919. 

In  this  plant  the  pyrite  is  first  fed  to  a  No.  12  Gates  gyratory  crusher  from 
which  a  42-inch  belt  conveyor  leads  to  two  No.  6  McCully  gyratories ;  thence  two 
30-inch  conveyors  carry  the  crushed  material  to  a  16-foot  trommel  with  li/s-inch 
circular  openings.  The  aim  is  to  keep  the  product  as  near  21/^  inches  in  size  as 
possible.  Waste  rock  is  removed  by  handpicking  from  the  42-inch  and  30-inch 
conveyors. 

"■  C  "  Deposit. — The  strip])ing  of  "  C  "  deposit  which  was  stopped  on  December 
19,  1918,  was  not  resumed  until  August  5,  1919.  The  pyrite  shipped  during  1919 
was  obtained  from  the  open-pit  on  this  deposit.  When  last  inspected,  in  Septem- 
ber, 1919,  there  were  150  men  employed  in  and  al)out  this  mine. 
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Bear  Deposit. — Xo  work  was  done  on  the  "Bear"  claim  in  1919  other  than 
grading  part  of  the  narrow-gauge  railway  which  leads  from  the  crushing  plant  to 
this  claim  and  eastward  to  the  Morrison  jSTo.  3  shaft. 

The  power-house  on  the  "Bear"  claim  contains:  two  Jenckes  return  tubular 
boilers  of  110  horsepower  each;  an  Ames  engine;  a  direct-current  generator,  16 
amperes,  speed  1,200;  an  alternating-current  generator,  35  kilowatts,  speed  1,200: 
a  Canadian  Ingersoll-Band  compressor,  steam  13  and  22  by  IS  inches,  and  air  12 
and  20  by  IS  inches. 

Morrison  No.  3.— On  the  Morrison  No.  3  group  of  claims,  which  is  the  most 
easterly  of  the  deposits  being  worked  by  the  Nichols  Chemical  Company  in  the 
Goudreau  area,  a  three-compartment  shaft  or  slope  has  been  sunk  on  claim  A.  C, 
40  for  230  feet  at  an  angle  of  47  degrees.  Levels  have  been  opened  at  100  and  210 
feet.  When  the  last  inspection  was  made,  on  September  7th,  1919,  on  the  100-foot 
level  a  cross-cut  was  being  driven  to  the  north  from  the  shaft  and  on  the  210-foot 
level  80  feet  of  cross-cutting  and  450  feet  of  drifting  to  the  southca-t  had  been 
completed. 

The  machinery  on  tliis  claim  consists  of:  an  80  horsepower  locomotive-type 
boiler;  an  Ingersoll-Eand  compressor,  steam  13  and  22  by  18  inches,  and  air  12  and 
20  by  18  inches;  a  Bacon-Copeland  hoisting  engine,  9  inches  by  15  inches;  a  Jenckes 
6-inches  by  8-inches  hoisting  engine  for  moving  the  mine  pumps ;  a  No.  4  Sheldon 
blower,  driven  by  a  5-horsepower  engine,  for  the  mine  ventilation.  Since  the 
"  Bear  "  claim  powerliouse  was  built,  the  power  for  tliis  mine  has  been  obtained  from 
that  source. 

The  resident  officers  of  the  company  are:  superintendent,  D.  J.  Eees;  mine 
captain,  Arthur  Schenck;  mill  foreman,  J.  H.  Lineberry. 

In  January,  1920,  the  company  stopped  all  work  on  their  properties  in 
this  area. 

Rand  Consolidated 

Eand  Consolidated  Mines,  Limited,  continued  to  work  under  lease  the  pyrite 
deposit  called  Morrison  No.  4,  near  Goudreau  station  on  the  Algoma  Central  and 
Hudson  Bay  railway.  Some  pyrite  was  shipped  in  the  spring,  but  not  much  work 
was  done  in  the  quarry  during  the  greater  part  of  1919  pending  the  completion 
of  a  crushing  plant. 

When  last  inspected  on  September  6,  1919,  60  men  were  employed.  The 
following  machinery  was  then  being  set  up:  two  Leonard  and  Sons  125  horse- 
])ower  i-eturn  tubular  boilers;  a  Leonard  Corliss  engine,  16  inches  by  36  inches; 
three  T.  L.  Smitli  Company  Symons  crushers,  a  No.  71/^  and  2  No.  5's;  and 
two  trommels. 

In  December  when  the  above-mentioned  machinery  had  been  set  up  and  the 
building  partly  completed  all  work  was  stopped  at  the  Morrison  No.  4  and  pre- 
parations were  made  to  develop  the  Morrison  No.  2  property  by  means  of  an  adit. 
The  Morrison  No.  2  is  a  mile  and  a  quarter  south  of  Goudreau  station  and  west  of 
the  track;  on  it  both  pyrite  and  siderite  have  been  found  associated  with  iron 
formation.  The  adit  will  be  started  about  1,200  feet  west  of  mileage  175.75  on 
the  Alfjoma  Central. 
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The  officers  of  the  company  are:  president.  Starr  Jackson.  Buffalo,  X.Y. ; 
secretary  and  treasurer,  A.  H.  Jackson,  Buffalo,  N.Y. ;  general  manager,  A.  W. 
Jackson,  Buffalo,  N.Y. ;  superintendent,  A.  E.  Flynn,  Goudreau,  Ont.  The  head 
office  is  at  851  EUicott  Square,  Buffalo,  N.Y. 

m.— DISTRICT  OF  TIMISKAMINQ 

Gold 

Boston  Creek  and  Munro 

Baldwin. — ^York  on  this  property  in  lot  2,  concession  \1,  Eby  township,  was 
suspended  at  the  time  of  the  Kirkland  Lake  strike,  and  mining  operations  haA'e  not 
yet  been  resumed.  The  work  in  1919.  prior  to  the  strike,  consisted  of  1T5  feet  of 
drifting  on  the  200-ft.  level. 

J.  P.  Charlebois  was  manager,  employing  20  men. 

Boston-McCrea. — The  Boston-McCrea  Gold  Mines,  Limited,  prospected  its 
claim,  the  north  half  of  lot  2  in  the  sixth  concession  of  Pacaud  township,  during 
the  summer  months.  Underground  work  consisted  of  a  shaft  60  feet  in  depth  and 
30  feet  of  a  cross-cut.  The  working  force  consisted  of  15  men  under  superintendent 
W.  E.  Adams. 

The  officers  of  the  company  are :  Geo.  W.  Morris,  president ;  E.  Wettlaufer, 
vice-president:  Wm.  iVllan,  treasurer:  James  Day.  secretary,  Toronto. 

Bourl-es  Mines,  Limited. — This  company  with  a  capitalization  of  $2,500,000 
in  shares  of  $1  par  value,  owns  158  acres  in  Benoit  township  near  Bourkes  Station 
at  mileage  184  on  the  Timiskaming  and  Xorthern  Ontario  railway.  The  officers 
of  the  company  are:  Chas.  Millar,  president;  Chas.  Gentles,  vice-president;  A.  W. 
Hunter,  secretary-treasurer,  55  Yonge  St.,  Toronto.  David  Sloan  is  manager  and 
a  force  of  30  men  is  employed. 

The  following  machinery  was  purchased  during  the  year:  two  100-h.p.  return 
lubular  boilers,  one  AUis-Chalmers  compound  two-stage  air  compressor  of  1,200' 
cu.-ft.  capacity  and  a  10  by  12-inch  Eand  hoist. 

The  shaft  was  continued  from  a  depth  of  100  feet  to  400  feet  and  levels 
opened  at  300  and  400  feet.  The  exploration  and  development  work  on  the  400-ft. 
level  amounted  to  255  feet  and  on  the  300-ft.  level  to  140  feet.  On  the  200-ft. 
and  100-ft.  levels  some  drifting  was  done,  increasing  the  lateral  workings  on  tliese 
levels  to  about  788  feet  on  the  100-ft.  level  and  440  feet  on  the  200-ft.  level. 

Burton-Munro. — AVork  on  this  property  in  the  north  half  of  lot  11,  in  the- 
first  concession  of  Munro  townshi]i  was  resumed  in  the  spring  of  1919  and  con- 
tinued during  the  summer. 

Kennedij-Boston. — The  Kennedy-Boston  Gold  Mines,  Limited,  operated  its- 
claim,  in  the  south  half  of  lot  11,  in  the  sixth  concession  of  Catharine  township. 
Duncan  Campbell  was  superintendent  and  10  men  were  employed. 

A  shaft  was  sunk  to  a  depth  of  50  feet. 
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Miller-Indepeiidence. — The  mine  of  the  Miller-Independence  Mines,  Limited, 
is  situated  in  the  south  half  of  lot  1,  in  the  sixth  concession  of  Pacaud  township, 
Geo.  J.  Miller  is  president  and  general  manager. 

The  plant  consists  of  two  60-h.p.  and  one  80-h.p.  boilers,  a  6-drill  air  com- 
pressor, and  an  8  by  10-in.  hoist. 

Development  work  during  the  year  consisted  in  sinking  the  A  shaft  from  a 
depth  of  175  feet  to  427  feet;  50  feet  of  drifting  from  D  shaft  was  also  done. 
'I'lio  A  shaft  is  l)eing  continued  to  a  depth  of  500  feet,  where  a  cross-cut  is  to  be 
driven  some  300  feet  to  cut  a  vein  encountered  in  D  shaft.  A  force  of  35  men 
was  employed. 

Miirrai/-Mo(jrid(je. — Operations  at  this  property  were  conducted  on  a  limited 
scale  during  1919,  the  underground  work  amounting  to  34  feet  of  cross-cutting, 
26  feet  of  drifting  and  10  feet  of  sinking.  The  cross-cutting  and  sinking  was 
<lone  on  the  200-ft.  level. 

Considerable  work  of  a  prospecting  nature  was  done  during  the  year. 

The  company  owns  10  claims  in  lots  four  and  five  in  the  fifth  and  sixth  con- 
cessions in  the  township  of  Maisonville,  four  miles  from  Bourkes  station  on  the 
Temiskaming  and  Northern  Ontario  railway. 

(i.  Ci.  Thomas  is  manager  and  John  McCallum  is  mine  superintendent. 

Peerless.— The  Peerless  Gold  Mines,  Limited,  own  tlie  following  claims  in 
McElroy  township:  L  5384,  5326,  5266,  5265,  7422,  5264,  5267  and  5268.  The 
authorized  capital  consists  of  1,500,000  shares  of  $1.00  par  value.  At  the  end  of 
1919  the  shaft  was  132  feet  deep  and  152  feet  of  drifting  and  57  feet  of  cross- 
cutting  had  been  done.  No  ore  had  been  shipped  up  to  that  time,  but  260  bags 
were  stored  at  the  mine.  A  winter  road  has  been  cut  to  the  Boston-McCrea  mine, 
21/9  miles  distant. 

The  buildings  and  machinery  of  the  Dane  Copper  Company  at  Dane  were 
purchased  and  moved  during  the  winter  of  1919.  This  necessitated  the  cutting  of 
a  winter  road,  3  miles  in  length,  from  the  Larder  lake  road  to  the  mine. 

The  machinery  includes:  a  6-drill  Sullivan  compressor;  3  boilers,  two  60-h.p. 
and  one  50-h.p.,  and  two  8  x  10-inch  hoists. 

The  head  office  of  the  Company  is  at  Eoom  102,  Southam  Building,  Montreal; 
A.  D.  McPhee,  Boston  Creek,  is  superintendent. 

Kirkland  Lake 

Canadian-Kirkland. — The  Canadian-Kirkland  Gold  Mining  Company,  Lim- 
ited, which  owns  claims  6768,  6687,  6729,  and  6730,  in  the  Township  of  Teck,  gave 
the  Porcupine  Crown  Mines,  Limited,  an  option  to  purchase  a  controlling  interest  in 
May,  1919.  The  latter  company  started  work  at  once  Avith  S.  Beanland  in  charge  of 
a  force  of  24  men. 

At  the  end  of  the  year  No.  2  shaft  had  been  sunk  from  a  depth  of  42  feet  to 
150  feet  and  a  cross-cut  had  been  driven  south  24  feet  on  the  100-ft.  level. 

The  machinery  includes  a  100-h.p.  boiler,  a  straight-line  air  compressor  and 
a  6  by  8-inch  hoist. 
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Kirkland-Comhined. — The  Kirkland-Combined  Mines,  Limited,  started  a 
shaft  on  its  property  north  of  the  Sylvanite  mine  on  December  12,  using  compressed 
air  from  the  Sylvanite  plant.  This  shaft  had  reached  a  depth  of  200  feet  by  the 
end  of  February,  1920,  and  it  was  then  the  intention  to  cross-cut  south  to  the 
A^ein.     A.  W.  Grierson  is  superintendent  and  19  men  are  employed. 

Kirl-land  Lake. — The  Kirkland  Lake  Gold  Mining  Company,  Limited,  which 
is  controlled  by  the  Beaver  Consolidated  Mines,  Limited,  worked  during  part  of 
the  year.  The  new  150-ton  mill  was  gradually  being  brought  up  to  capacity  pro- 
duction when  the  strike  was  called  on  June  12.    Work  was  resumed  on  October  24. 

Tlie  mine  is  developed  from  two  shafts:  the  main  shaft  500  feet  deep  and  Xo.  2 
shaft  700  feet  deep.  At  the  end  of  February,  1920,  the  stope  on  the  400-ft.  level 
was  300  feet  long  and  contained  4,042  tons  of  broken  ore,  and  the  stope  on  the 
500-ft.  level  was  260  feet  long  and  contained  1,915  tons  of  broken  ore.  Stoping  on 
the  600-ft.  level  and  drifting  on  the  700-ft.  have  been  begun. 

Wm.  Sixt  is  superintendent ;    an  average  of  75  men  is  employed. 

Lake  SJiore. — The  Lake  Shore  Mines,  Limited,  capitalization  $2,000,000  in 
shares  of  $1.00  par  value,  operates  the  Lake  Shore  mine  at  Kirkland  Lake.  The 
officers  of  the  company  are :  Harry  Oakes,  president  and  managing  director ; 
Arthur  G.  Slaght,  vice-president;  E.  C.  Coffey,  mine  manager. 

An  average  of  65  men  was  employed. 

The  60-ton  mill  operated  seven  months  of  the  year  and  treated  11,907  tons 
of  ore  from  which  was  produced  $298,818.18  m  gold,  an  average  recovery  of 
$24.67  per  ton. 

The  mine  is  developed  to  the  400-ft.  level.  The  following  is  a  summary  of  the 
development  for  tlie  year : 

Synopsis  of  Development. 


Drifting 
feet 

Cross-cutting 
feet 

Raising 

feet 

Total 
feet 

On  No.  1  Vein— 

400-ft.  level 

488 

660 
.SOo 

60 

24 
162 

90 
75 

638 

On  No.  2  Vein— 

200-ft.  level 

684 

400-ft.  level 

542 

1,453  feet 

246  feet 

165  feet 

1,864  feet 

Two  dividends,  amounting  to  $100,000,  were  paid  during  the  year. 

Ontario  Kirkland. — Tlie  Ontario  Kirkland  Gold  Mines,  Limited,  is  developing 
88  acres  half  a  mile  south  of  the  Kirkland  Lake  townsite  in  the  township  of  Teck. 
The  claims  are  known  as  H.R.  788  and  H.E.  789. 

The  officers  of  the  company  are:  Frank  Huth,  president,  Nazareth,  Pa.; 
Walter  E.  Hurd.  vice-president,  Philadelphia,  Pa. ;  Albert  J.  Bolton,  treasurer, 
Philadelphia,  Pa.;  W.  A.  Gordon,  secretary,  Haileybury.  Ont. :  Ralph  Hurd, 
manager.  Kirkland  Lake.  Ont. 
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During  1919  the  shaft  was  sunk  from  a  depth  of  100  feet  to  320  feet,  and 
about  1,000  feet  of  cross-cutting  and  drifting  was  done  on  the  300-ft.  level. 
An  average  of  20  men  is  employed. 

Tecl--Hughes.— The  Teck-Hughes  Gold  Mines,  Limited,  has  an  authorized 
capital  of  2,500,000  shares  of  a  par  value  of  $1.00.  The  officials  of  the  company 
are:  president,  C.  L.  Dennison:  secretary,  G.  C.  Miller;  treasurer,  H.  C.  Himrod; 
manager,  D.  L.  H.  Forbes;  mill  and  mechanical  superintendent,  E.  A.  Sullivan; 
underground  superintendent,  H.  Jardine. 

Development  work  during  the  year  amounted  to  974  feet  of  drifting  and 
cross-cutting.  In  the  mill  18,387  tons  of  ore  were  treated  and  $169,590.41  worth 
of  gold  recovered. 

An  average  of  55  men  is  employed. 

Tough-Oakes.— The  Tough-Oakes  Gold  Mines,  Limited,  resumed  operations 
on  March  15,  1919.  The  property  was  again  closed  down  by  the  strike  on  June  12, 
and  remains  closed  pending  negotiations  for  an  amalgamation  with  the  Burnside 
and  other  properties. 

Wright-TIargreaves.— The  Wright-Hargreaves  Mines,  Limited,  operates  four 
claims  at  the  eastern  end  of  Kirkland  Lake. 

No  mining  work  was  done  during  the  year  1919,  but  a  60-ft.  headframe  and 
a  change  house  were  erected  at  No.  3  shaft  and  preparations  were  made  for  the 
erection  of  a  150-ton  mill.  Half  of  the  excavation  for  the  latter  has  been  com- 
pleted and  70  per  cent,  of  the  material  is  on  the  ground.  Fifty  men  were  employed 
for  a  month  previous  to  the  strike. 

The  officials  of  the  company  are :  Oliver  Cabana,  Jr.,  president :  Edwin  Lang 
Miller,  vice-president;  Gerhard  F.  Miller,  secretary-treasurer;  Albert  Wende, 
manager;  James  E.  Grant,  superintendent. 

Larder  Lake 

Associated  Goldfi elds. —The  Associated  Goldfields  Mining  Company,  Limited, 
operated  continuously  during  1919.  The  company  has  an  authorized  capital  of 
5,000,000  shares  of  a  par  value  of  $1.00.  On  December  31,  1919,  there  were 
remaining  in  the  treasury  1,073,588  shares  and  the  company's  financial  statement 
showed  liquid  assets  of  approximately  $1,100,000.  The  company's  mining  prop- 
erty at  Larder  lake  includes  the  following:  the  Harris-Maxwell,  now  known  as 
Block  "  B,"  with  an  area  of  Q6  acres ;  the  Kerr-Addison,  or  Block  "  C,"  being 
120  acres;  and  the  Eeddick,  or  Block  "  D,"  adjoining  the  Kerr-Addison  on  the 
Tiortheast  and  comprising  five  claims  of  40  acres  each. 

The  mining  development  accomplished  during  1919  amounted  to  1,766  feet 
of  underground  work  on  Block  "  B "  and  the  straightening  of  the  shaft  on  this 
property,  which  is  500  feet  in  depth.  On  Block  "  C,"  6,442  feet  of  diamond- 
<lrilling  was  done,  and  on  Block  "  D  "  1,  767  feet  of  development  work    was  done. 

Building  done  during  the  year  included :  on  Block  "  B  "  a  two-storey,  70-ft. 
by  30-ft  sleeping  camp,  a  50-ft.  by  30-ft.  one-storey  dining  hall,  a  barn  and 
stables;  on  Block  "D"  a  50-ft.  by  30-ft.  dining  room  and  kitchen  and  an  assay 
office. 
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The  officers  of  the  company  are:  Geo.  A.  Mackay,  president,  Toronto;  A.  A. 
McFall,  vice-president,  Bolton;  R.  W.  Mackay,  secretary-treasurer;  directors:  A. 
Singer,  J.  Dinwoody  and  D.  H.  McCartney.  Tlie  officials  of  the  company  are 
assisted  by  an  advisory  board  of  38  members  elected  from  the  stockholders. 

Argonaut. — Argonaut  Gold,  Limited,  operates  under  a  30-year  lease  the  prop- 
erty of  La  Mine  d'Or  Huronia  in  Gauthier  township  and  has  acquired  two  addi- 
tional claims  in  Gauthier  township  and  three  in  McVittie  township. 

The  officers  of  the  company,  which  operates  under  a  federal  charter,  are : 
J.  H.  Eainville,  president;  H.  B.  Eainville,  vice-president;  H.  A.  Choquette, 
secretary.  The  head  office  is  at  601  Eoyal  Trust  Building,  Montreal.  The  author- 
ized capital  is  $3,000,000  in  shares  of  $1.00  par  value,  800,000  of  which  are 
I'etained  in  the  treasury. 

The  development  for  the  year  consisted  in  sinking  the  Xo.  3  shaft  from  85  to 
-205  feet,  170  feet  of  cross-cutting  and  190  feet  of  drifting,  mainly  on  the  200-ft. 
level.     The  15-stamp  mill  treated  735  tons  during  November  and  December. 

J.  W.  Morrison  is  general  superintendent.  An  average  of  30  men  was  employed. 

Wisconsin-Sl-ead. — The  Wisconsin-Skead  Mines,  Limited,  operate  on  lot  10, 
concession  V,  and  lot  10,  concession  VI,  Skead  township,  26  miles  distant  from 
Englehart  station  on  the  T.  &  N".  0.  railway. 

The  plant  consists  of  two  boilers  of  50-h.p.  and  60-h.p.,  a  4-drill  compressor 
and  a  7  by  9-in.  hoist. 

The  shaft  has  a  depth  of  130  feet  and  al)0ut  100  feet  of  drifting  have  been 
done  on  the  112-foot  level.  The  work  was  carried  on  during  the  summer  with  a 
force  of  20  men  and  was  stopped  in  the  fall. 

The  head  office  of  the  company  is  at  Eacine,  Wis.,  and  the  mine  manager  is 
Theophile  La  Fond. 

Porcupine 

Big  Dyl-e.- — The  Big  Dyke  Gold  Mines,  Limited,  did  a  small  amount  of  work 
on  its  property  in  Deloro  township  during  the  summer  months.  The  officers  of 
the  company  are :  E.  Bigley,  president :   J.  G.  Myer,  vice-president ;   E.J.  Currie, 

secretary-treasurer.     The  head  office  of  the  company  is  at  56-58  King  St.  West, 
Toronto. 

Clifton-Porcupine. — The  Clifton-Porcupine  Mines,  Limited,  has  a  capitaliza.- 
tion  of  $2,000,000  in  shares  of  a  par  value  of  $1.00  each. 

This  company  operates  a  lO-aere  property  in  Deloro  township.  The  directors 
of  the  company  are:  F.  C.  Preston,  president.  Midland;  Homer  L.  Gibson,  vice- 
president,  Toronto ;  James  Cowan,  Toronto :  W.  E.  Preston.  Midland ;  and  W.  C. 
Offer,  South  Porcupine.  Ernest  H.  Bridges,  703  Bank  of  Hamilton  Building, 
Toronto,  is  secretary-treasurer. 

In  1919  this  company  installed  a  complete  mining  plant,  consisting  of  a 
40-h.p.  horizontal  return  tubular  boiler  and  a  2-drill  air  compressor,  and  later 
added  a  vertical  two-stage  Alley  and  McLellan  air  compressor  of  600  cu.  ft. 
capacity,  belt-driven  by  a  100-h.p.  motor,  and  two  single-drum,  steam-driven  hoists, 
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one  6  by  8  inches  and  the  other  8  by  10  inches.  From  the  old  shaft,  which  had 
a  depth  of  70  feet,  400  feet  of  drifting-  was  done,  and  a  raise  put  up  21  feet  into 
the  bottom  of  the  incline  shaft  on  No.  7.  vein.  This  shaft  was  then  continued  on 
an  80°  incline  to  a  depth  of  238  feet,  and  a  station  for  the  second  level  cut  at  196 
feet.    An  average  of  20  men  was  employed  during  the  eight  months  of  operation. 

Davidson. — The  Davidson  Oold  Mining  Company,  Limited,  operated  its  prop- 
erty on  lot  2,  in  the  fifth  concession  of  Tisdale  township  with  a  force  of  55  men. 
The  company  has  acquired  several  adjoining  properties,  making  a  total  of  about 
600  acres.  The  officers  of  the  company  are:  C.  G.  Crean,  president;  H.  H.  Suth- 
erland, vice-president  and  managing  director;  L.  C  Piatt,  secretary-treasurer. 
The  head  office  of  the  company  is  at  10  King  St.  East,  Toronto. 

The  small  10-stamp  mill  l)rought  from  Nova  Scotia  and  installed  on  the  prop- 
erty continued  in  operation  during  the  year,  treating  about  30  tons  daily. 

The  development  for  the  six  months  ending  March  31,  1920,  amounted  tO' 
1,136  feet  of  drifting  and  53  feet  of  raising.  A  triplex  electric  pump  has  been, 
placed  on  the  600-foot  level. 

N.  J.  Evered,  South  Porcupine,  is  manager. 

Dome,. — The  Dome  Mines  ('ompany.  Limited,  lias  an  authorized  capital  of 
$5,000,000  of  which  $4,000,000  has  been  issued. 

The  officers  of  the  company  are:  president  and  treasurer,  J.  S.  Bache;  first 
vice-president,  W.  S.  Edwards;  second  vice-president,  C.  D.  Kaeding;  third  vice- 
president,  H.  P.  De  Pencier ;  secretary,  Alex.  Fasken ;  assistant  treasurer  and 
assistant  secretary,  Alfred  H.  Curtis.  The  directors  are :  J.  S.  Bache,  W.  S.. 
Edwards,  Alex.  Fasken,  G.  C.  Miller,  T.  R.  Finucane,  Edward  Poillon,  A.  H.. 
Curtis,  C.  Hoyt,  C.  D.  Kaeding.  The  last-named  is  general  manager.'  The  head 
office  is  at  36  Toronto  St.,  Toronto. 

The  mill  was  placed  in  operation  on  May  8,  1919,  and  during  the  fiscal  year 
a  total  of  279,665  tons  was  mined  and  hoisted.  Of  this,  270,080  tons  was  ore 
whicli  was  sent  to  the  mill  and  treated,  and  9,885  tons  waste  which  was  dumped 
on  the  surface.  Of  the  270,080  tons  of  ore  milled,  255,764  tons,  averaging  $7.12 
per  ton,  came  from  the  stopes,  7,467  tons,  averaging  $4.00,  came  from  development, 
and  6,849  tons,  averaging  $4.45,  came  from  the  Dome  Extension.  The  270,080 
tons  milled  yielded  l)ullion  worth  $1,773,374.44.  the  average  yield  per  ton  being 
$6,566. 

Dividend  No.  9,  amounting  to  $100,000,  was  paid  in  January,  1920. 

The  following  information  is  taken  from  the  statement  of  the  general 
manager  in  the  Ninth  Annual  Report  of  the  company  for  the  year  ending  March 
31,  1920. 

The  Ijroken  ore  tonnage  has  })een  reduced   70,000  tons  and  now  stands  at  251,352  tons. 

Stoping  and  development  have  been  carried  on  at  the  3rd,  5th,  fith,  7th  and  8th  levels 
with  some  development  and  drilling  on  the  10th.  The  results  of  this  work  have  been  most 
satisfactory. 
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SuMiiARY  OF  Developmext  Work  FOR  Year  1919-1920 
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Waste  Hoisted — 9,585  tons. 


Silling  Dome  Ext.  Stope  Otli  Level — 7.01:2   sq.   ft. 


Borne  Extni-sioii  DcvcJopitK  ni. — A  cioss-cut  on  the  Gth  level,  driven  along  the  course  of 
diamond  drill  hole  No.  122,  intersected  the  orebody  indicated  by  this  hole  and  was  extended 
across  the  orebody  a  short  distance  into  the  hanging  wall.  Drifts  were  driven  east  and  west 
from  this  cross-cut  in  the  footwall  and  three  more  cross-cuts  driven  across  the  ore  zone  at 
intervals  of  about  75  feet,  two  to  the  east,  and  one  to  the  west  of  tl^e  main  cross-cut.  The 
sampling  of  these  cross-cuts  indicates  a  lenticular  orebody  of  about  12,000  sq.  ft.  area  with  an 
indicated  grade  of  about  .'f4.62  per  ton.  To  explore  this  ore  further,  boxlioles  were  put  up 
and  a  stope  sill  of  about  7,000  sq.  ft.  area  cut  out.  Sampling  on  the  back  of  this  stope 
indicates  a  grade  of  $4.95  per  ton.  The  work  done  here  has  shown  the  orebody  to  l)e  veiy 
iircgular  in  outline  in  the  hanging  wall  side.  To  explore  this  body  further,  eleven  diamond- 
drill  holes  have  been  drilled  into  it  below  the  6th  level;  these  show  that  the  mineralized 
zone  extends  downward  at  least  SO  ft.  below  the  6th  level;  the  values  are  very  irregulai'. 
however,  and  it  is  still  uncertain  how  much  pay  ore  can  be  mined  from  this  orebody. 

A  total  of  6,849  tons  of  ore  of  an  estimated  value  of  $4.45  per  ton  have  been  miiied 
and  milled  from  this  orebody. 

On  the  lOth  level  since  January,  1920,  5S7  feet  of  drifting,  cross-cutting  and  raising, 
together  with  1,172  feet  of  diamond-drilling,  has  been  done.  All  this  work  has  been  under- 
taken with  the  object  of  locating  and  proving  ore  indicated  by  diamond-drill  hole  Xo.  9 
and  the  results  have  already  been  given  in  detail  under  the  development  section  of  this 
report.  The  information  olitained  rendeis  it  likely  that  this  orebody  will  prove  to  be  of 
major  importance;  the  grade  and  width  shown  in  the  intersections  indicate  that  excellent- 
grade  ore  over  good  stoping  widths  may  be  exiKH-led,  while  there  is  every  prol)ability  that 
this  ore  that  lies  at  the  Dome  Extension  boundary  line  will  extend  eastward  at  depth,  into 
J)oin(>  f]xtensioii. 

The  main  Iflth  level  drift  also  has  been  driven  east  into  the  Dome  Extension  for  a  dis- 
tance of  821  feet  and  a  diamond-drill  station  cut  at  the  end  from  which  a  large  area  can 
be  exploied  by  diamond-drilling.  This  diamond-drill  station  is  vertically  beneath  the  ore- 
body  opened  at  the  6th  level,  but  as  it  is  believed  that  this  orebody  has  a  dip  to  the 
east,  it  has  not  yet  been  cut  on  the  10th  level.  This  extension  of  the  lOth  level  drift  will  also 
b(>  utilized  to  drill  from,  if  further  drilling  to  the  west  shows  the  orebody  extending  east- 
ward  iiitd   the   Doiiu'   Extension. 

Dome  Lake — Tlip  Dome  Lake  Mining  and  Milling'  Company.  Limited,  with  a 
capitalization  of  $;).000.000  in  shares  of  $1  par  value,  operated  its  property  at 
Porcu])ine  throuo-hout  the  year.  Tlie  officers  of  the  company  are"  F.  L.  Bapst, 
president;  A.  A.  McKelvie,  vice-president:  F.  L.  Hutchinson,  secretary-treasurer: 
T).  ^r.  ^fcPhail.  mana,a"er.  The  head  oflRco  of  the  comjiany  is  at  Xpw  T.iskonrd. 
Ontario. 
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The  development  for  the  year  was  confined  to  Xo.  3  vein,  east  and  west  of  the- 
main  shaft  on  the  300,  500,  and  600-ft.  levels.  The  development  work  done  con- 
sisted of  1,086  feet  of  drifting,  224  feet  of  cross-cutting,  20  feet  of  winze-sinking, 
and  103  feet  of  shaft-sinking. 

The  total  ore  broken  amounted  to  6,517  tons,  of  which  1,126  tons  were  front 
development. 

The  mill  was  in  operation  during  the  months  of  April,  May  and  June  and 
treated  4,433  tons  of  ore.     The  amount  of  gold  recovered  was  $23,832.70. 

Gold  Island. — Messrs.  Campbell  and  Fairburn  operated  this  property  under 
lease  during  part  of  1919.  A  shaft  was  sunk  50  feet  and  a  cross-cut  driven  to 
iiitercept  the  vein  at  this  level. 

H.  Gr.  Carmichael  was  in  charge  of  operations. 

Bollinger. — The  Hollinger  Consolidated  Gold  Mines,  Limited,  has  an  author- 
ized capital  of  $25,000,000,  in  shares  of  $5  par  value.  The  number  of  shares  issued 
is  4,920,000.  The  officers  of  the  company  are:  Noah  A.  Timmins,  president: 
David  A.  Dunlap,  vice-president  and  treasurer;  John  B.  Holden,  secretary;  A.  F. 
Brigham,  general  manager.  The  directors  are :  N'oah  A.  Timmins,  L.  H.  Timmins, 
Jules  E.  Timmins,  and  Dr.  AYilfred  L.  McDougald,  of  Montreal,  and  David  A, 
Dunlap  and  John  B.  Holden,  of  Toronto.  The  head  office  of  the  company  is  at 
85  Bay  St.,  Toronto. 

The  directors'  report  gives  the  yield  for  1919  from  711,882  tons  milled  as^ 
$6,722,266.81.  The  total  income  from  all  sources  was  $7,063,099.21.  Worknig 
expenses  absorbed  $3,223,617.11,  taxes  $286,272.65,  depreciation  and  donations 
$1,232,819.40,  making  $4,741,809.14  in  all,  which  leaves  a  net  profit  of  $2,321,- 
290.07;  out  of  the  latter  $1,722,000.00  was  paid  in  dividends,  and  $599,290.07 
was  added  to  surplus  account,  which  now  stands  at  $2,670,577.08. 

A  number  of  new  dwelling-houses  for  miners  were  erected  during  the  year  at 
a  cost  of  about  $55,000,  and  an  extension  of  this  house-building  programme  is  pro- 
jected. An  up-to-date  hospital,  which  will  provide  adequate  accommodation  in 
case  of  sickness  or  accident  for  employees  and  their  families,  is  nearing  completion. 
A  sick  benefit  insurance,  the  cost  of  which  is  borne  by  the  company,  has  been  insti- 
tuted. Stores  have  been  established  in  Timmins  where  the  employees  may  obtain 
the  necessaries  of  life  at  net  cost.  A  guarantee  has  been  given  of  a  reduction  of 
15  per  cent,  below  the  prices  prevailing  on  August  1,  1919.  This  reduction  was 
increased  to  20  per  cent,  an  March  1,  1920. 

The  general  manager's  report  gives  the  following  details  regarding  the  year's 
operations : 


Sundries 

Labour 

Stores 

Total 

Per  toa 
of  Ore 

Total  General  Charges . . . 
Total  Mining  Charges  .... 

.$        c. 
67.039  54 

$        c. 

172,548  42 

1,248,852  97 

288,703  28 

$        c. 

63,975  03 

804,357  04 

577,140  83 

$        c. 

303,562  99 

2,053,210  01 

865,844  11 

$ 
0.4264 

2.8842 

Total  Milling  Charges. . . . 

1.2163 

Total 

67.039  54 

1,710,104  67 

1,445,472  90 

3,222,617  11 

4.5269 
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Tons 

Value 

Ore   Reserves    (Developed    Underground). 

Above  425  feet  level 

1,921,640 

1.950,020 

306,920 

$17,350,100 

Above  800  feet  level 

18,033.410 

Below  800  feet  level 

2.433,480 

Total 

4,178,580 
210,860 

$37,816,990 

Ore  Reserves   (Not  Developed  Underground). 

Surface  Outcrops  calculated  to  a  depth  of  100  feet. 

2,077,780 

Grand  Total  

4,388,940 

$39,894,770 

ElMPLOYEES, 

Average  of  men  employed  during  the  year  has  been  1.207,  distributed  as  follows: 


Miners 


Mechanics 


General 


Totals 


Exploration 

Development  . . 
Production 

....  12 
...208 

Operation 

Maintenance  . . . 
Construction  . . . 

57 

....94 
....17 

168 

Mill  and  Eefinery    143 
Engineering  Staff  ..27 

Clerical  Staff 24 

Miscellaneous 59 

253 

Miners 

Mechanics 

General 

786 

168 

953 

786 

1.207 

Milling  Results 

Tons  ore  milled 711,882 

A.verage  value  per  ton $              9.73 

Gross  value    6,924,214.0a 

Old  concentrates,  4,460  tons   31,469 .  76 

Total  gross  value  $6,955,683 .  81 

Deduct  loss  in  tailings   233,417.00 

Net  value  recovered  $6,722,266 .  81 

Average  tons  per  day   1,950  tons 

Per  cent,  of  possible  time  run   70.5% 

Tons  per  24  hours  running  time   2,766  tons 

Stamp  duty  per  24  hours  running  time  14.95  tons 

Solution  precipitated  per  ton  of  ore   2.45  ton» 

Value  per  ton  in  tailings    $0 ,  33 

Cyanide  consumed  per  ton  of  ore    0.461  lbs. 

Zinc  consumed  per  ton  of  ore   0 .  396  lbs. 

Zinc  per  ton  of  solution   0.160  lbs. 

Lime  consumed  per  ton  of  ore   2 .491  lbs. 

Lead  acetate  per  ton  of  ore  0. 034  lbs. 

Average  value  pregnant  solution   $3 .  85 
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Developjikxt 


Progress  during  the  year  was  as 

follows : 

Level          Shafts 

Drifts 

Cross 
Cuts 

Raises 

Diamond 
Drilling 

Timbering 

Excava- 

Shafts    Stopes 

tion 

100  feet. 

feet 

feet 

122 
1,263 
1,993 
2,335 
4,371 

feet 

feet 

feet 

202 
6,043 
6,589 
8,484 
4,855 
8,114 
3,581 

feet 

feet 

60 

761 

tons 

200  feet. 

2,359 

2,168 

1,111 

2.934 

22 

754 

48 

35 

253 

279 
650 
43 
94 
91 
93 

40  " 

300  feet. 
425  feet. 

483 
1.240 
2,633 

15 

550  feet. 

1  165 

675  feet. 

483 

8  0  feet. 

1,168 
22 
1,) 

2  089 

950  feet. 

129 
150 
146 

146 

4!  253 

1,101)  feet. 

15J 
131 

2  688 

1.250  feet. 

Total... 

425 

11,284 

9,431 

],5,)3 

37,868 

427 

5,177 

10,745 

Total,  Sinking,  Drifting.  Cross-Cutting  and  Raising — 22,643  feet. 

Mechanical  haulage,  usjng  two  4:-t()n  (Jencral  Electric  trolley  locomotives,  was 
introduced  in  1915  on  the  425-ft.  level.  The  original  plan  was  to  make  the  SOO-ft. 
level  the  next  haulage  level,  but  this  has  ])ecn  changed,  and  mechanical  haulage  is 
now  being  used  on  all  the  levels  l^elow  the  300  ft.  The  track  consists  cf  3o-pound 
rails  on  an  18-inch  gauge.  Six  General  Electric  4-ton  trolley  locomotives  and  two 
2y2-ton  Whitcombe  storage-battery  locomotives  are  in  use. 

Heretofore  levels  have  been  made  the  full  width  of  the  ore,  and  the  broken  ore 
supported  on  caps  and  posts.  Under  the  wider  stopes  this  necessitated  putting  in 
intermediate  setts  to  take  the  weight  of  the  stoped  ore,  and  finally  only  the  haulage 
Avays  were  left  open.  Now  that  more  detailed  information  of  the  ore  bodies  is 
being  oI)tained  from  drill  holes,  the  drifts  are  lined  up  with  the  lenses  and  the 
backs  cut  only  7  feet  in  width,  so  as  to  permit  the  use  of  stulls  for  support. 
Diamond  drill  holes  are  bored  every  25  feet  along  the  drift  to  the  limit  of  the  ore. 
vVherever  necessary,  additional  drifts  are  run  from  the  main  drift  in  the  form  of 
loops,  so  as  to  permit  the  chutes  to  tap  all  the  ore  from  the  stope  above.  Filling 
above  the  425-ft.  level  will  be  undertaken  as  soon  as  the  ore  is  removed  from  the 
upper  levels. 

The  Armstrong  shovel,  or  "  mechanical  mucker,"  has  been  tried  out  in  the 
Hollinger  mine  in  the  past  two  months.  The  best  shift's  performance  to  date  has 
b.een  100  tons  with  four  men  in  attendance.  Large  pieces  of  rock  cause  most  of  the 
trouble.  Sometimes  the  machine  lifts  the  light  track  and  at  other  times  refuses 
to  lift  large  pieces  of  rock.  At  first  sight  this  performance  does  not  seem  very 
encouraging,  for  four  men  on  contract  will  shovel  and  tram  SO  cars  in  a  shift,  but  it 
is  the  opinion  of  some  that  modifications  can  be  made  in  the  machine  so  as  to  adapt 
it  to  the  local  requirements. 

Mclniye. — On  January  1,  1!)1T,  the  assets  of  the  Mclntyre-Jupiter  and 
Mclntyre  Extension  companies  were  amalgamated  with  those  of  the  Mclntyre  Por- 
cupine Mines,  Limited,  and  the  combined  properties  are  now  operated  by  the 
Mclntyre    Porcupine    Mines,    Limited.      Tlie    capitalization    was    increased    from 
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3,000,000  to  4,000,000  shares  of  $1  par  value  each.  Of  this  amount  3,600,000 
shares  have  been  issued  and  the  balance  remains  in  the  treasury  as  unsold  shares. 
The  officers  of  the  company  are:  president.  J.  P.  Bickell :  vice-president,  Henry 
M.  Pellatt :  secretary-treasurer,  M.  P.  A'an  der  A'oort,  all  of  Toronto;  directors,  W. 
J.  Sheppard,  Waubaushene;  J.  B.  Tudhope.  Orillia  ;  H.  D.  Symmes,  Niagara  Falls; 
general  manager,  E.  J.  Ennis;  mine  superintendent,  J.  E.  McAllister:  mill  superin- 
tendent, A.  Dorfman. 

"\^^ork  underground  has  been  very  satisfactory,  and  resulted  in  the  opening  up 
of  the  ore  bodies  at  the  lower  levels.  The  main  sliaft  was  sunk  298  feet  to  the 
l,5o0-ft.  level  and  stations  were  cut  at  the  l.SoO,  1,3T5  and  3,500.  These  stations 
have  been  equipped  with  ore  and  waste  pockets  and  automatic  measuring  boxes 
for  skip  loading. 

The  following  is  a  statement  of  the  work  done  on  all  levels  of  the  mine  during 
the  period : 

Drifts     3.194  foot 

Cross-cuts    372     " 

Raises    765     " 

Shaft-sinking    298     " 

Stations    Cut     177     " 

Ore  and  Waste  Pockets 1 78     " 

4,984     " 

A  diamond-drill  was  kept  busy  underground  during  the  twelve  months,  running 
short  holes  from  the  different  levels;  4,538  feet  of  drilling  was  done. 

The  cyanide  plant  continued  to  operate  satisfactorily  and  give  a  high  percentage 
of  extraction.  Ore  milled  amounted  to  188.835  tons  of  an  average  value  of  $11.53 
per  ton.  or  a  gross  value  of  $2,177,688.15.  yielding  $2,081,524.90  in  gold  and 
silver. 

Operating  costs  showed  an  increase,  and  are  now  in  the  neighl)ourhood  of 
$5.40  average  per  ton  for  the  twelve  months. 

New  construction  has  been  limited  to  the  addition  of  a  5-ft.  by  16-ft.  tube 
mill  in  the  cyanide  plant,  to  reduce  further  the  heavy  sulphide  ore  encountered  in  the 
lower  levels,  nnd  the  installation  of  the  Crowe  vacuum  precipitatino-  process,  which 
has  been  the  means  of  saving  60  per  cent,  of  the  zinc  dust.  A  Nordbero-  electric 
hoist  was  installed  at  the  main  shaft,  capable  of  handling  2i/^-ton  skips  from  a 
depth  of  2,750  feet,  fully  equipped  with  Welch  overwind  and  safetv  stops  and 
other  up-to-date  safety  appliances.  A  concrete  transformer  house  was  erected  and 
equipped  with  three  600-k.v.a.  transformers,  switches,  instruments,  etc.,  together 
with  a  fire-proof  boiler  house  at  the  main  power  plant. 

The  average  number  of  men  employed  during  the  first  half  of  the  fiscal  period 
was  360,  including  all  classes,  and  during  the  second  half  294.  The  worker  has 
been  attracted  to  other  points  by  the  higher  wage  scale,  and,  in  order  to  overcome 
ihis,  the  wages  were  increased  50c.  per  dav  on  jrarrli  15,  and  aaain  5i)c.  on  Mav 
27.  While  these  increases  have  not  resulted  in  obtaining  more  men,  they  have  had 
the  effect  of  keeping  the  present  force  intact,  thus  largely  stabilizing  condition*?. 

7.  :\r.  r.VRT  i. 
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Porcupine-Crown.— 1l\\q  Porcupine-Crown  Mines,  Limited,  capital  $2,000,000, 
in  shares  of  $1  par  value,  is  controlled  by  the  Crown  Reserve  Mines  of  Cobalt. 
The  officers  are  the  same  as  for  the  controlling  company,  and  H.  W.  Darling  is 
superintendent. 

In  February,  1919,  operations  were  resumed  in  a  small  way.  The  work  con- 
sisted of  general  repairs  on  surface  and  underground,  the  salving  of  ore  lost  in  the 
cave  of  April,  1917,  and  a  small  amount  of  actual  mining.  Prospecting  and  devel- 
opment work  amounted  to  325  feet;  2,000  tons  of  ore  were  broken  in  stopes;  1,500 
tons  of  ore  were  drawn  from  the  caved  area,  and  225  tons  of  ore  were  hoisted  from 
the  mine  to  the  mill  bins.  The  average  value  of  the  ore  broken  was  $10  per  ton 
and  of  the  ore  drawn  from  the  caved  area  $8  per  ton. 

On  May  1  an  option  was  taken  by  the  Porcupine  Crown  Mines,  Limited,  on  the 
major  portion  of  the  stock  of  the  Canadian-Kirkland  Gold  Mining  Company,  Lim- 
ited, which  owns  four  claims  in  the  Kirkland  lake  area. 

Porcupine-Kcora. — Porcupine-Keora  Gold  Mines,  Limited,  owns  four  claims 
in  lot  6  and  one  in  lot  5  of  the  fifth  concession  of  Whitney  township. 

There  are  two  shafts  on  the  property,  about  GO  and  120  feet  deep.  The  deeper 
one  only  is  timbered. 

Some  surface  work  and  about  1,000  feet  of  diamond-drilling  were  done  on 
the  property  in  1919  under  the  direction  of  A.  J.  Brant. 

Early  in  1920  the  present  manager,  J.  C.  Waite,  installed  a  mining  plant  con- 
sisting of  an  SO-h.p.  boiler,  a  l-drill  compressor,  and  a  small  Lidgcrwood  hoist. 
The  sinking  of  a  new  shaft  was  commenced  in  the  spring  of  1920. 

Seventeen  men  were  employed. 

Sovereign. — ^Work  on  the  claims  of  the  Sovereign  Porcupine  Mine,  Limited, 
Porcupine,  during  1919  consisted  of  trenching  and  4,000  feet  of  diamond-drilling. 
A  well  mineralized  vein  was  found  :  the  company  intends  to  continue  prospecting 
during  the  summer  of  1920. 

Matachewan 

Matachcwan  Gold  Mines. — The  Matachewan  Gold  ]\rincs.  Limited,  worked  on 
the  Otisse  and  Robb  claims  in  Powell  township  during  the  summer,  with  a  force 
of  40  men.     T.  J.  Flynn  is  manager,  and  E.  Craig,  Elk  Lake,  superintendent. 

The  plant  consists  of  two  boilers,  40-  and  45-li.p.,  a  3-drill  compressor,  and  a 
5  by  8-inch  hoist.  No.  1  shaft  is  168  feet  and  Xo.  2  shaft  37  feet  in  depth.  The 
underground  work  consists  of  625  feet  of  drifting  and  303  feet  of  cross-cutting. 
Diamond-drilling  operation-^'  were  continued  during  the  winter. 

West  Shiningtree 

Alias. — The  Atlas  Gold  Mines,  Limited,  did  assessment  work  on  a  number  of 
claims  in  1919.  Camps  were  built  and  an  adit,  35  feet  long,  driven  on  the  south- 
west shore  of  Wasapika  lake  on  No.  1  vein.  When  the  mine  was  visited  on  January 
20,  a  shaft  was  being  sunk  by  hand  on  the  Evelyn  vein,  about  300  feet  west  of  the 
camps;   it  was  tlien  21  feet  deep. 
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The  directors  of  the  company  are:  president,  A.  M.  Bilsky,  Montreal;  secre- 
tary, Israel  Singer,  Toronto;  J.  Samenhof,  Montreal;  Capt.  E.  H.  Fletcher,  Mont- 
real. The  head  office  of  the  company  is  in  Toronto ;  a  Montreal  office  is  also  main- 
tained at  157  St.  James  Street. 

Bucl'itujham. — The  Buckingham  Mines,  Limited,  was  incorporated  in  1918 
with  a  capitalization  of  $1,000,000  to  work  the  Cottingham  claims  in  the  eastern 
part  of  Asquitli  township  and  southeast  of  Stewart  lake. 

Comfortahle  camps  have  heen  built  and  a  plant  set  up  consisting  of  a  portable 
boiler,  a  6-inch  by  8-inch  hoisting  engine  and  a  small  air  compressor.  A  shaft 
was  sunk  to  a  depth  of  87  feet  on  a  vein  striking  east  and  west  and  dipping  to  the 
south  at  60  degrees.     Work  was  stopped  in  July,  1919. 

The  officers  of  this  company  are :  president,  J.  W.  Cottingham.  Columbus,  0. ; 
vice-president,  C.  S.  Buckley;  secretary,  Fred.  Essex;   treasurer,  S.  Cottingham. 

CliurchiU. — Churchill  Mining  and  Milling  Company,  Limited,  was  formed  in 
1938  with  an  authorized  capital  of  $2,000,000  divided  into  shares  of  $1.00  par  value. 
The  company's  property  consists  of  four  claims,  T.R.S.  3741,  3773,  3771  and  4044 
— 235  acres  in  all — in  Churchill  township  at  the  south  end  of  Michikawakenda  lake. 
The  Wasapika  group  of  claims  adjoins  on  the  east. 

Considerable  surface  prospecting  lias  been  done  and  a  pit  sunk  on  a  vein  on 
T.E.S.  3774  to  a  depth  of  38  feet. 

The  directors  are:  president,  W.  TJ.  Knox,  Orillia,  Ont. ;  secretary-treasurer, 
J.  G.  Merrick.  117  King  Street  West.  Toronto;  K.  G.  Eobertson.  Toronto:  A.  E. 
Hill,  Warren,  Fa.:   A.  N.  Broadhead.  Jamestown,  N.Y. 

Gosselin. — The  Gosselin  claims  on  the  boundary  line  between  Asquith  and 
Churchill  townships  are  owned  by  Gosselin  Gold  Mines,  Limited,  incorporated  in 
1913  with  a  capitalization  of  $2,000,000.  Xo  work  was  done  on  these  claims  in 
1919. 

HerricJc. — On  claim  T.E.S.  4105  tlie  Herrick  Gold  Mines.  Limited,  sank  a 
two-compartment  vertical  shaft  to  a  depth  of  50  feet.  In  January,  1920,  3,000 
feet  of  diamond-drilling  was  completed  :  this  consisted  of  four  holes  and  the  results 
are  said  to  be  highly  satisfactory.  H.  IL  Sutherland,  of  Toronto  is  president  and 
general  manager,  and  George  E.  Eogei's,  Coyne.  Ont.,  consulting  engineer. 

Holduuj.— The  Holding  claims,  T.E.S.  3118  and  3508,  in  Asquith  township, 
were  purchased  in  the  autumn  of  1918  by  E.  I.  Henderson,  506  Lumsden  Building, 
Toronto.  During  the  year  a  six-drill  compressor  and  a  return  tubular  boiler  were 
purchased,  and  a  shaft,  48  feet  deep,  was  sunk.  A  camp  was  built  for  the  accom- 
modation of  the  workmen.  Xo  work  was  being  done  when  the  district  was  last 
visited  in  January,  1920. 

KuhmJr. — X.  Kubiak  is  the  owner  of  a  grouj)  of  claims  on  the  eastern  boundary 
of  Asquith  township  comprising  the  following:  T.E.S.  4084,  4091,  4231.  12  1(1 
1248,  4249,  4295,  4296  and  4327.  Considerable  trenching  has  been  done  on  some 
of  these  claims  and  in  several  places  very  finely  divided  gold  may  be  seen. 
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Wasapika. — The  capitalization  of  Wasapika  Gold  Mines,  Limited,  which  was 
originally  $1,000,000,  has  been  increased  to  $6,000,000,  and  120  acres  have  been 
added  to  the  holdings  of  the  company. 

Since  the  beginning  of  1919,  the  camps  have  been  completed  and  a  steam  plant 
put  in  operation.  The  latter  consists  of  two  locomotive-type  boilers,  35  and  45- 
h.p.,  a  650-cu.  ft.  Rand  compressor  and  an  S-inch  by  10-inch  Jenckes  hoisting 
-engine. 

When  the  mine  was  last  inspected  on  January  20,  1920,  the  two-compartment 
Vertical  shaft  was  being  sunk  and  had  reached  a  depth  of  150  feet.  On  the  100-foot 
level,  5G  feet  of  cross-cutting  was  done  to  the  east  and  15  feet  to  the  west.  The 
east  cross-cut  passed  through  27  feet  of  ore. 

The  head  office  of  the  company  is  at  905  Bank  of  Hamilton  Building,  Toronto ; 
the  mine  address  is  Shiningtree,  via  Coyne,  Ont.  The  officers  of  the  company  are : 
president  and  general  manager,  George  Ii.  Rogers,  Coyne,  Ont. ;  vice-president, 
Lieut.-Col.  L.  W.  Marsh,  Belleville,  Ont. ;  secretary-treasurer,  J.  A.  M.  Alley, 
Toronto;  directors:  Lewis  Laliay,  Toronto,  and  W.  R.  Scott,  Toronto. 

West  Tree. — West  Tree  Mines,  Limited,  owns  182.G  acres  in  four  claims, 
T.R.S.  2531,  2532,  2512  and  2543,  in  the  township  of  MacMurchy.  These  were 
the  Caswell  claims  and  are  on  tlic  waterway  connecting  Wasapika  and  Michikawa- 
kenda  lakes.     The  Wasapika  and  Atlas  holdings  are  contiguous  on  the  west. 

Some  time  ago,  on  T.R.S.  2542  on  the  east  side  of  the  waterway,  a  shaft  was 
sunk  and  a  pocket  of  rich  ore  was  taken  out.  In  1919  camps  and  a  boiler  house 
were  built  and  a  vertical  shaft  sunk  to  a  depth  of  67  feet  on  T.R.S.  2532  west  of 
the  stream.  Gold  was  seen  in  some  of  the  quartz  from  this  shaft.  The  plant  con- 
sists of  a  20-h.p.  Jenckes  boiler  and  a  5-inch  by  5-inch  Jenckes  hoisting  engine. 
Work  was  stopped  in  December.  George  R.  Rogers  was  consulting  engineer  for  the 
company  until  September ;  Martin  Hassett  was  mine  foreman.  The  nearest  post- 
office  is  Coyne,  Ont. 

The  officers  are:  president.  Senator  George  AV.  Fowler:  vice-president,  Clay- 
ton S.  Corson :  secretary-treasurer,  Gideon  Grant :  directors,  AV.  D.  McKay,  W.  J.  J. 
Butler,  George  R.  Rogers,  and  A.  E.  Way. 

^^l^ite  Bod-. — The  White  Rock  Cold  Mining  Company,  Limited,  was  incor- 
porated in  the  early  part  of  1920  to  work  the  McVittie-Saville  claims  m  Mac- 
Murchy township.  Camps  have  been  built  and  a  steam  plant  ordered.  William 
McVittie,  of  Sudbury,  is  president  of  the  company,  which  has  an  authorized  capital 
of  $1,000,000.     Tliomas  Saville  is  in  charge  of  the  work  on  the  claims. 

Silver    Mines 
Cobalt 

Adanac. — The  Adanac  Silver  Mines,  Limited,  operated  during  the  year  with  a 
force  of  10  men.     Morgan  R.  Cartwright,  Haileybury,  is  manager. 

The  mine  is  developed  from  two  shafts  respectively  400  and  200  feet  deep. 
The  work  has  not  disclosed  any  large  ore  bodies,  but  several  small  shoots  of  high- 
grade  ore  were  encountered  and  some  shipments  of  milling  ore  made. 
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Aladdin.— The  Aladdin  Cobalt  Company,  Limited,  owns  and  operates  tlie 
Chambers-Ferland  mines.  The  directors  of  the  company  are  as  follows:  D.  H. 
Herbert,  chairman ;   F.  F.  Fuller,  C.  R.  E.  Jorgensen,  and  S.  B.  Peech. 

Shipments  comprised  14  tons  of  high-grade  and  695  tons  of  mill  ore.  The 
development  work  done  during  1919  consisted  of  1,185  feet  of  cross-cutting,  87 
feet  of  drifting,  and  211  feet  of  raising  on  the  350-  and  425-ft.  levels  in  No.  1  mine. 

An  average  of  24  men  was  employed  under  the  direction  of  superintendent  John 
Matheson. 

Late  in  the  year  the  old  No.  1  and  No.  2  mines  of  the  Chambers-Ferland  were 
sold  to  the  Northern  Customs  Concentrators,  Limited,  for  $175,000. 

Beaver  Consolidated. — The  Beaver  Consolidated  Mines,  Limited,  with  a  capi- 
tal of  $2,000,000  in  $1  shares,  operated  the  Beaver  mine  at  Cobalt  and  the  Kirk- 
land  lake  gold  mine  at  Kirkland  lake.  The  head  office  of  the  company  is  in  the- 
Lumsden  Building,  Toronto.  The  officers  of  the  company  are :  F.  L.  Culver,  pres- 
ident and  general  manager;  F.  C.  Finkenstaedt,  vice-president;  H.  E.  Tremain, 
secretary-treasurer;    H.  L.  Donaldson,  mine  superintendent. 

Development  during  the  year  at  the  Beaver  mine  consisted  of  1,650  feet  of 
drifting  and  cross-cutting  and  220  feet  of  raising.  Stoping  amounted  to  5,935.9 
cubic  yards,  as  compared  with  3,285  yards  in  the  previous  year.  At  the  end  of  the 
year,  25,696  tons  of  broken  ore  remained  in  tlie  stopcs.  an  increase  of  5,933  tons 
during  the  year. 

The  mill  operated  for  268  days  and  treated  26,974  tons  of  ore.  Total  costs 
of  mining  and  milling  were  $7.41  per  ton. 

Buffalo. — Until  November  8,  1919,  the  Buffalo  Mines,  Limited,  operated  under 
the  old  directorate,  which  was  as  follows:  Charles  L.  Dennison,  president.  New 
i''ork;  Eobert  W.  Pomeroy,  vice-president.  Buffalo:  Albert  ^Y.  Johnston,  2nd  vice- 
president.  New  York;  George  C.  Miller,  secretary-treasurer,  Buffalo.  On  the 
above-mentioned  date  the  controlling  interest  held  by  Mr.  Dennison  was  sold  to  the 
Mining  Corporation  of  Canada.  In  Februarv.  1920,  the  other  shareholders  sold 
their  equity  in  the  assets  to  the  Mining  Corporation.  Tlie  price  paid  was  $432,000 
in  all.  and  the  liquidation  of  the  Buffalo  Mines,  Limited,  was  then  consummatpd. 

The  followino-  is  a  summarv  of  the  work  done  at  this  mine: 


To  April  33.  1911 


May  1,  1919 -to 
\ov.l,   1919 


Totals 


Shaft  Work 2, 6 1^  feet 

Drifting j        21,910  feet 

Stoping 3, 670, 240  cu. feet 


538  feet 
115,200  cu. feet 


2,609  feet 

22,454  feet 

3,785,440  cu.feet 


During  the  half-year  prior  to  the  sale  11,165  tons  of  ore  and  rock  were  l)roken, 
of  which  1,565  tons  were  waste  usid  for  filling;  10.691  tons  of  ore  were  hoisted,  part 
of  which  consisted  of  ore  broken  in  previous  years. 

A  summary  of  operations  for  the  year  1919:  Ore  mined,  21,642  tons;  total 
ore  and  tailings  treated,  88,346  tons;  concentrates  produced,  1,942  tons;  silver 
produced,  577,811  fine  ounces  of  a  value  of  $651,591. 
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During  the  past  13  years  the  Buffalo  Mines,  Limited,  on  a  capital  of  $1,000,000, 
has  paid  in  dividends  $3,287,000,  including  $500,000  reduction  in  value  of  mineral 
rights  authorized  by  supplementary  letters  patent.  In  the  sale  and  resulting  liquid- 
ation of  the  company  sums  of  $350,000  and  $450,000  have  been  paid  to  share- 
holders, making  a  grand  total  of  $4,087,000  in  dividends. 

Casey-Colalt. — The  Casey-Cobalt  Silver  Mining  Company,  Limited,  operated 
its  property  in  Casey  and  Harris  townships  up  to  the  time  of  the  strike. 

W.  E.  P.  Parker  is  president  of  the  company,  and  J.  W.  Shaw  manager. 

Diamond-drilling  was  prosecuted  during  the  autumn,  but  mining  work  was  not 
resumed.     The  mine  closed  down  in  December. 

Casey  Mountain. — The  Casey  Mountain  Mining  Company,  Limited,  operated 
its  mine  on  lot  G  in  the  second  concession  of  Casey  township  till  November,  1919, 
t\'hen  lack  of  fuel  forced  a  shut-down  for  the  winter  months. 

The  general  manager  reports  that  No.  1  shaft  was  sunk  to  the  Keewatin  con- 
tact, which  was  encountered  at  a  depth  of  425  feet,  and  at  this  horizon  116  feet  of 
cross-cutting  was  done.  About  500  feet  of  diamond-drilling  was  done  on  the  300- 
and  400-ft.  levels. 

The  officers  of  the  company  are:  E.  G.  Williamson,  president  and  general 
manager,  26  St.  Vincent  St.,  Toronto;  Jas.  Thompson,  vice-president;  W.  A. 
Staples,  secretary-treasurer. 

Cobalt  Provincial. — The  Cobalt  Provincial  Mining  Company,  Limited,  with 
a  capital  of  $1,500,000,  worked  the  Provincial  mine  during  the  first  half  of  1919. 
The  officers  of  the  company  are:  F.  G.  Logan,  Chicago,  president;  C.  L.  Painter, 
St.  Louis,  secretary-treasurer;   John  Eeddington,  Cobalt,  maij^ger. 

After  the  strike,  a  28-by  36-ft.  addition  was  made  to  the  mill,  and  an  addi- 
tional Hardinge  ball  mill,  a  Wilfley  sand  table,  two  Diester  slime  tables,  and  two 
Callow  thickeners  were  added  to  the  ])lant.  The  capacity  was  therel)y  increased  from 
25  tons  to  40  tons  daily.  The  total  tonnage  treated  in  1919  amounted  to  3,384 
tons,  averaging  11  oz.,  about  half  of  which  was  jig  tailing  from  the  dump  and  the 
other  half  mine  ore.     Total  recovery  amounted  to  22,725  fine  ounces. 

Development  at  No.  1  and  No.  2  shafts  consisted  of  95  feet  of  raising  and  464 
feet  of  drifting.     An- average  of  20  men  was  employed. 

Coniagas. — The  Coniagas  Mines,  Limited,  with  a  capital  of  <S00.000  shares  of 
a  par  value  of  $5.00,  owns  and  operates  the  Coniagas  mine  at  Cobalt,  and  the 
Coniagas  Eeduction  Company  at  St.  Catharines.  The  head  office  of  the  company 
is  at  St.  Catharines,  Ont.,  and  the  directors  are:  E.  W.  Leonard,  president  and 
general  manager,  St.  Catharines;  Alex.  Longwell,  vice-president,  Toronto;  E.  P. 
Eogers,  Cobalt;  A.  L.  Bishop  and  Welland  D.  Woodruff,  St.  Catharines;  E.  L. 
Peek,  Deschenes,  Que. ;   F.  D.  Eeid,  Cobalt. 

The  Coniagas  Eeduction  Company  shipped  during  the  year  1,741,841  ounces 
of  silver,  and  paid  in  dividends  $349,300,  being  deferred  dividends  which  have 
accrued  in  the  past  11  years.  An  average  of  138  men  was  employed  at  the  reduc- 
tion works. 
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The  Couiagas  mine  shiiDped  during  the  year  915,008  ounces  of  silver,  for  which 
an  average  price  of  $1.06  per  ounce  was  received.  The  production  of  silver  to  date 
agofregates  27,194,528  ounces.  The  cost  of  mining  and  milling  amounted  to  35 
cents  per  ounce,  as  compared  with  34  cents  the  previous  year,  and  the  cost  of 
smelting,  refining  and  marketing  amounted  to  7.45  cents  per  ounce  of  silver  pro- 
duced. Three  dividends  of  $100,000  each,  amounting  to  7i/^  per  cent.,  were  paid 
•during  the  fiscal  year,  and  on  November  1  a  further  dividend  of  2^  per  cent,  was 


Sauermau  drag-line  excavator  at  Coniagas  mine  reclaiming  sands  carrying  ,3  to  3%  ounces 

of  silver  per  ton.     The  sand  is  re-ground  in  tube  mills  to  100-mesh  and 

treated  by  the  flotation  process. 


•declared.     Total  dividends  paid  to  the  end  of  1919  amount  to  $9,640,000.     The 

average  force  employed  at  the  mine  was  105  men  under  superintendent  F.  D.  Eeid. 
At  the  end  of  the  year  the  Coniagas  Mines,  Limited,  purchased  the  adjoining 

property  of  the  Trethewey  mine,  for  $100,000. 

The  following  information  is  taken  from  the  annual  report  of  the  company : 
Development  work  was  confined  to  the  following  of  stringers  of  ore  on  all 

levels,  driving  of  cross-cuts  through  small  unexplored  areas  and  following  known 
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veins  below  the  fault  zone.     A  large  tonnage  of  low-grade  milling  ore  was  devel- 
oped, with  occasional  patches  of  high-grade  ore. 

The  reserve  of  broken  ore  in  the  stopes  has  been  decreased  by  8,153  tons. 
Shipments  of  high-grade  ore  amounted  to  13.84  tons,  dry  weight,  averaging  3,051.93 
ounces  per  ton. 

The  Callow  flotation  plant,  to  which  a  third  unit  has  been  added,  treated  all 
tailings  from  the  concentrating-  mil]  and  all  re-ground  sand  from  the  tailings  pile. 
An  extraction  of  65.99  per  cent,  was  effected,  leaving  a  tailing  of  1.38  ounces  of 
silver  to  go  to  waste.  Shipments  of  flotation  concentrates  amounted  to  630.44 
tons,  dry  weight,  averaging-  335.27  ounces  per  ton. 

/  Ee-treatment  of  sand  tailings  from  the  tailings  pile  was  carried  on  during 
the  year  with  the  exception  of  the  months  of  January,  February,  March  and 
April,   when   the   severity   of   the   weather   made   the   cost   prohibitive.      Tailings 


Pioneer  drag-line  excavator  us(>(l   to   rerlaim  a   slimo  carrying  6  ounces  of  silver  lor 

treatment  by  the   cyanidation   piocess,  Coniagas  mine.      The  slime 

is  reclaimed  in  the  moist  state,  agitated  in  cyanide  solution 

and  pumped  to  the  cyanide  plant. 

re-ground  and  re-treated  amounted  to  20,683  tons,  from  which  an  average  of  1.89 
ounces  of  silver  per  ton  was  recovered.  The  total  tonnage  re-treated  to  date 
amounts  to  42,569.9  tons,  and  134,430  tons  containing  436,897  ounces  of  silver 
still  remain  to  be  treated.  In  addition  there  are  40,000  tons  of  slimes  tailings 
containing  240,000  ounces  of  silver.  ^. 

Mine  ore,  concentrates  and  appro.^imately  one-half  of  the  slimes  were  shipped 
to  the  Coniagas  Reduction  Company,  at  Thorold,  Ontario.  The  remainder  of  the 
slimes  were  shipped  to  the  American  Smelting  &  Eefining  Company,  at  Denver 
and  Pueblo,  Colorado. 

Cross  Lake. — The  Cross  Lake  Silver  Mining  Company,  Limited,  did  544  feet 
of  development  work  on  the  70-ft.  level  of  the  Cross  Lake  mine.     This  working  is 
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in  an  area  of  conglomerate  in  tlie  property  at  the  south  end  of  Cross  lake.  Carl 
Eeinhardt  was  in  charge  of  the  work  and  15  men  were  employed. 

The  officers  of  the  company  are:  Carl  Eeinhardt,  Cobalt,  president;  Geo.  L. 
Kavanagh.  Montreal,  vice-president :  E.  F.  Kellock,  Cornwall,  secretary-treasurer. 

Crown  Beservc. — The  Crown  Eeserve  Mining  Company,  Limited,  has .  an 
authorized  capital  of  2,000,000  shares  of  a  par  value  of  $1.00  each.  The  officers 
of  the  company  are :  John  AY.  Carson,  president  and  managing  director ;  William  I. 
Gear,  1st  vice-president:  James  G.  Eoss,  2nd  vice-president:  James  Cooper, 
secretary-treasurer:  John  Eeid,  assistant  secretary-treasurer;  H,  J.  Stewart, 
manager;  H.  F.  Strong,  superintendent. 

The  development  during  the  year  included  305  feet  of  sinking  and  raising; 
1,305  feet  of  drifting  and  1,088  feet  of  cross-cutting.  The  total  amount  of  silver 
recovered  amounted  to  196,812  ounces,  having  a  value  of  $233,034.32,  of  which 
42  per  cent,  came  from  high-grade  ore.  The  Dominion  Eeduction  Company,  Lim- 
ited, treated  13,755  tons  of  Crown  Eeserve  ore  averaging  13.029  ounces  per  ton. 

The  following  information  is  taken  from  the  annual  report  of  the  company, 
regarding  operations  during  1919  on  properties  other  than  the  Crown  Eeserve. 

Porcupine  Croicn  Mine,  Porcupine,  (gold). — The  work  was  of  a  general  repair  nature,  both 
underground  and  on  surface.  Preparations  were  made  to  salvage  ore  lost  in  the  fall  of 
ground  of  April,  1917,  and  a  small  amount  of  development  and  prospecting  work  was 
completed. 

During  the  past  year  this  company  has  been  operating  under  option  a  very  promising 
prospect  in  the  Kirkland  Lake  Area,  known  as  the  Canadian  Kirkland  Gold  Mine. 

Drummond  Fraction,  Cobalt. — Owing  to  the  labour  situation  in  Cobalt  during  tlie 
early  part  of  the  year,  it  was  not  thought  advisable  at  that  time  to  attempt  the  operation  of 
this  property.  However,  in  November  work  was  resumed  and  results  from  the  work  pro- 
jected are  awaited  with  interest. 

Silver-Leaf  Lease,  Cobalt. — On  this  property  289  feet  of  development  and  1,250  feet 
of  diamond-drilling  were  accomplished.  Eight  hundred  and  ninety-nine  tons  of  milling 
ore  were  drawn  from  various  workings  and  delivered  to  the  Dominion  Reduction  custom  mill. 
This  ore  averaged  slightly  under  10  ounces  per  ton.  A  small  amount  of  high-grade  ore  was 
also  produced.  Net  revenue  amounted  to  $1,963.44,  of  which  $1,276.22  is  due  the  company 
and  the  balance  is  payable  to  the  Silver-Leaf  Mining  Company,  as  royalty.  On  October  15, 
1919,  the  lease  on  this  property  expired.  Negotiations  are  now  under  way  for  a  renewal  on 
terms  satisfactory  to  both  companies. 

Dicl'son  Creel-. — Dickson  Creek  Silver  Mines,  Limited,  continued  develop- 
ment in  the  northeast  quarter  of  the  north  half  of  lot  9,  concession  Y,  Bucke 
township. 

The  underground  work  amounted  to  150  feet  of  drifting  and  110  feet  of  cross- 
cutting  on  the  150-ft.  level.  This  prospecting  is  being  done  under  contract.  A 
two-drill  compressor,  driven  by  a  35-h.p.  motor  has  lieen  added  to  the  mine 
equipment. 

The  officers  of  the  company  are:  Thos.  Dempster,  Perth,  Scotland,  chairman; 
directors,  J.  A.  Crumble,  Gillingham;  W.  H.  F.  Blanchford,  London;  P.  Hurst, 
Eochester,  England,  and  W.  Eveling,  Snodland,  England.  H.  Holland-Hurst, 
Haileybury,  is  superintendent. 

Dominion  Reduction  Mill. — During  1919  the  Dominion  Eeduction  Company, 
Cobalt,  treated  ore  from  the  following  mines :    Adanac,  Aladdin,  Colonial,  Crown 
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Eeserve,  Edwards  and  Wright,  Hargreaves,  Kerr  Lake,  Eeliaiice  and  Three  Star. 
The  Crown  Eeserve  and  Kerr  Lake  supply  the  greater  part  of  the  ore  treated.  An 
average  of  60  men  was  employed  under  the  manager,  G.  W.  Perram. 

Edwards  and  Wright. — Edwards  and  Wright  worked  the  old  Green-Meehan 
mine  with  a  force  of  about  20  men.  Stoping  was  carried  on  in  the  200-ft.  level 
and  the  ore  sent  to  the  Northern  Customs  and  Cobalt  Eeduction  mills. 

B.  Neilly  was  consulting  engineer  and  E.  J.  McMillan,  superintendent. 

Foster  Cobalt. — The  Foster  Cobalt  mine  was  worked  under  lease  by  Campbell 
and  Fairburn  until  the  end  of  September  and  about  400  feet  of  development  work 
was  done.  The  lease,  which  had  about  three  and  a  half  years  to  run,  was  then  sold 
for  $70,000  to  the  Mining  Corporation  of  Canada,  which  continued  the  work 
under  the  name  of  the  Central  Operating  Company,  Limited,  and  did  279  feet  of 
development  work.     From  15  to  35  men  were  employed. 

Genesee. — The  Genesee  Mining  Company,  Limited,  did  398  feet  of  drifting 
and  cross-cutting  and  62  feet  of  raising  on  its  property  on  the  southwest  quarter 
of  the  south  half  of  lot  9,  concession  one,  Bucke  township,  during  the  last  two 
months  of  1919.  A  small  amount  of  high-grade  ore  was  found  at  one  place  in 
vein  No.  3  and  exploratory  work  on  this  shoot  is  now  being  actively  pushed. 
L.  F.  Steenman,  Cobalt,  is  manager. 

Hudson  Bay. — During  the  year  1919  the  Temiskaming  and  Hudson  Bay  Min- 
ing Company,  Limited,  distributed  the  assets  of  the  company,  including  the 
holdings  in  the  Hudson  Bay  Mines,  pro  rata  among  the  shareholders  and  surren- 
dered its  charter.  Mining  claims  L.  2553  and  L.  2566,  at  Kirkland  Lake,  were 
transferred  to  the  Kirkland  Hudson  Bay  Gold  Mines,  Limited,  controlled  by  the 
Hudson  Bay  Mines,  Limited. 

The  Hudson  Bay  Mines,  Limited,  worked  No.  1  mine  at  Cobalt  during  1919, 
but  did  not  do  any  work  on  its  Gowganda  properties.  Eighty-six  feet  of  drifting 
was  done  and  21,263  tons  of  ore  were  produced,  of  which  210  tons  came  from 
development,  7,512  tons  from  stopes,  5,773  tons  from  open  cuts,  5,932  tons  from 
surface  dumps,  and  1,836  tons  from  reserves.  The  mill  treated  21,102  tons,  con- 
taining 132,358  ounces  of  silver,  and  104,926  ounces  of  silver  were  extracted. 
The  profit  for  the  year  amounted  to  $3,291.45. 

The  officers  and  directors  of  the  company  are:  F.  L.  Bapst,  president;  A.  A. 
McKelvie,  vice-president;  H.  P.  Burgard,  T.  McCamus,  F.  L.  Hutchinson,  W.  H. 
Kinch,  C.  L.  Sherrill.  C.  L.  Sherill,  Cobalt,  is  manager  and  F.  L.  Hutchinson, 
New  Liskeard,  secretary-treasurer. 

Kerr  Lake. — The  Kerr  Lake  Mines,  Limited,  with  a  capitalization  o! 
$2,400,000,  divided  into  shares  of  $4.00  par  value,  and  head  office  at  61  Broadway, 
New  York,  owns  and  operates  the  Kerr  Lake  Mines  at  Cobalt.  The  officers  of  the 
company  are:  Adolph  Lewisohn,  president;  Sam.  A.  Lewisohn,  vice-president;. 
E.  H.  Westlake,  secretary-treasurer;  H.  A.  Kee,  manager.  Cobalt. 
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The  gross  production  for  the  year  ending  August  31,  1919,  amounted  to 
1,482,649  ounces  of  silver  and  90,586  pounds  of  cobalt.  Four  hundred  and  ninety- 
two  thousand  nine  hundred  and  seventy-six  ounces  of  this  silver  came  from  low- 
grade  ore  milled  by  the  Dominion  Eeduction  Company  at  Cobalt  and  the  remainder 
from  shipping  ore. 

During  the  fiscal  year  2,382  feet  of  development  was  done  by  drifting,  cross- 
cutting,  raising  and  sinking,  all  of  which  failed  to  encounter  new  veins  of  import- 
ance, although  commercial  ore  was  obtained  in  extensions  of  ore  shoots,  portions 
of  which  were  previously  known. 

Total  development  to  March  1,  1920: 

Previous  to  September  1,  191S   54,539  feet. 

Total  for  year    2,382     " 

Total  for  past  six  months   858     " 

Total 57,779     "  ; 

During  the  past  winter  extensions  of  ore  shoots  on  Xo.  7  vein  above  the  adit 
level  have  added  at  least  400,000  ounces  to  ore  reserves. 

La  Rose. — La  Eose  Mines,  Limited,  incorporated  under  Ontario  laws  with  a 
capital  of  $1. 500. 000  in  shares  of  $1.00  par  value,  operates  several  mines  at  Cobalt, 
The  officers  of  the  company  are:  D.  Lome  McGibbon,  president;  Shirley  Ogilvie,. 
vice-president;  Stephen  J.  LeHuray,  secretary-treasurer;  G.  C.  Bateman,  general 
manager.    The  head  office  of  the  company  is  at  260  St.  James  St.,  Montreal. 

During  the  year  the  company  produced  from  all  sources  289,317  ounces  ot 
silver  and  6.6  tons  of  cobalt  for  which  payment  was  received,  having  a  total  net  value- 
of  $320,616.00.  Twenty-five  thousand  five  hundred  and  twenty-seven  tons  of  ore 
averaging  11.1  ounces  of  silver,  were  shipped  to  the  concentrator  and  yielded  660.7 
tons  of  concentrates  averaging  355.8  ounces  per  ton,  or  a  total  of  235,059  ounces. 
The  net  value  of  the  product  was  $356,124.00,  and  the  net  profit  for  the  year 
$51,736.00.  The  average  price  received  for  silver  was  $1.17  and  the  profit  12  cents 
per  ounce.  The  current  net  surplus  was  increased  during  the  year  by  $60,000  to  a 
total  of  $496,504. 

fl  ■ 

Details  regarding  the  several  mines  of  tlie  company  are  as  follows: 

La  Hose. — The  La  Rose  mine  shipped  to  the  concentrator  7,840  tons,  averaging  12.5  oz. 
per  ton,  and   also  produced  30,117  ounces   from  high-grade  and  cobalt   ore,  making  a  total 

output  of  127,446  ounces. 

Violet. — Tlie  Violet  mine  shipped  to  the  concentrator  8,297  tons  of  ore,  containing  86,99.3 
ounces,  and  the  total  production  from  milling  ore,  high-grade  and  cobalt  ore  was  10-4,487 
ounces. 

Princess. — TIic  Princess  mine,  which  was  unwateicd  during  the  year,  shipped  to  the 
concentrator  5,149  tons  averaging  12 14  ounces,  and  produced  in  addition  6,647  ounces  contained 
in  high-grade  and  cobalt  ore,  or  an  aggregate  of  71,296  ounces. 

Lawson. — At  the  Lawson  mine,  wliere  no  underground  work  wrs  done  during  the  year, 
4,241  tons  avei-aging  S.6  ounces  per  ton  weie  shipped   from  the  surface  dumps. 

University. — The  University  mine  shipped  794  tons  from  surface  dumps.  After  an  exam- 
ination made  in  the  autumn  work  was  resumed  at  the  University  Xo.  1  shaft,  which  had  been 
under  water  foi-  ten  vcars.     Good  ore  \\v.s  been  found  in  a  branch  vein  running  northeast  in  a 
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drift  driven  west  from  the  top  of  tlie  stope.  The  shaft  has  been  continued  from  the  90-ft. 
level  to  the  conglomerate  Keewatin  contact  140  feet,  and  cross-cutting  has  been  started  to 
explore  an  area  which  seems  favoural)le. 

The  average  number  of  men  employed  was  120. 

Lumsden. — Messrs.  Campbell  and  Fairburn  began  work  on  tbe  Lumsden. 
under  lease,  on  November  7,  1919. 

J.  H.  Eattray  of  tbe  Waldman  mine  is  in  charge, 

McKinleij-Darragh-Saragc. — The  MeKinley-Darragh-Savage  Mines  of  Cobalt, 
Limited,  capital  $2,500,000  in  shares  of  $1.00  par  value,  operates  the  McKinley- 
Darragh  and  Savage  mines.  The  company's  offices  are  at  the  Trust  and  Guarantee 
Building,  Toronto,  and  at  Cobalt,  Ont.  The  officers  of  the  company  are:  J.  E.  L. 
Starr,  president;  Thos.  W.  Finucane,  vice-president;  Harper  Sibley,  treasurer; 
J.  H.  Spence,  secretary;  T.  E.  Finucane,  general  manager;  H.  C.  McCluskey, 
resident  manager. 

The  mines  and  mill,  employing  160  men,  were  in  operation  in  1919  except 
during  the  strike  period,  and  the  tailings  mill  ran  from  May  to  the  end  of  the  year, 
when  it  was  shut  down  for  the  winter. 

The  ore  removed  from  mines  and  dumps  was  56,631  tons;  the  silver  recovered 
767,398  ounces;  and  the  silver  shipped  during  the  year  760,482  ounces. 

The  following  are  the  details  regarding  the  silver  recovered: 


Classification 


Tons  of 
Product 


Ounces  of 
Silver 


Percentage 
of  Total 


Average  Ozs. 
per  Ton 


Nuggets 

Below  550  ounces  per  ton . . . 
550  to  1000  ounces  per  ton. 
1000  to  2000  ounces  per  ton 

Sand  Concentrates 

Flotation  Concentrates 

Cobalt  Ore 

Totals 


.740 
130.736 
69.216 
101.109 
816.297 
741.538 
3.491 


1,863.127 


13,597 

37.783 

47.854 

142.459 

292,483 

233,187 

35 


767,-398 


1.8 

4.9 

6.2 

18.6 

38.1 

30.4 


100.0 


18,374.3 
289.0 
691.4 
1,408.9 
358.3 
314.5 
10.0 


411.9 


The  total  production  of  silver  to  date  has  been  19,000,000  ounces. 

The  underground  work  consisted  of  1,241  feet  of  cross-cutting,  1,340  feet  of 
drifting,  556  feet  of  raising,  26  feet  of  sinking;  27,218  tons  w^ere  broken  in  the 
stopes. 

Ore  reserves  are  estimated  at  1,000,000  ounces,  an  increase  of  200,000  ounces. 

Three  3  per  cent,  dividends,  amounting  to  $202,292.28,  were  paid  during  the 
year  and  another  distribution  of  $67,430.76  w^as  made  on  January  1,  1920. 

Minmg  Corporation. — The  directors  and  officers  of  the  Mining  Corporation 
of  Canada,  Limited,  are:  Henry  M.  Pellatt,  president;  J.  P.  Watson,  first  vice- 
president;  W.  E.  P.  Parker,  second  vice-president;  G.  M.  Clark,  J.  G.  Watson, 
Thos.  Plunkett,  D'Arcy  Weatherbe;  W.  W.  Perry  is  secretary;  Scott  Turner  is 
consulting  engineer  and  M.  F.  Fairlie,  resident  manager.  The  head  office  is  in  the 
Bank  of  Hamilton  Building,  Toronto. 
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Three  dividends  of  121/2  cents  per  share,  or  $207,506.25,  were  paid  during 
the  year. 

The  production  of  silver  during  1919  amounted  to  1,230,652.53  ounces  and 
the  ore  reserves  to  1,307,220  ounces. 

The  production  of  silver  was  proportioned  as  follows: 


High-Grade  Ox-e 85 . 53  tons 

Milling  Ore 35.374.45      " 

Tailings 28.494.03      " 


Totals 63,903.98  tons 


72.192.93  ounces  silver 
1,111,567.09       " 
46,892.51 


1,280,652.53  ounces  silver 


The   total   silver  production   to   December  31,    1919,   amounts   to   30,553,487 
ounces. 

The  work  done  in  the  concentrating  mill  is  shown  in  the  following  table : 


Table 

Concentrate 

Produced 

Slimes  sent  to 
Cyanide  Plant 
of  Cobalt  Re- 
duction Co. 

Ore  Milled 

Tons 

Ounces  silver  contained 

Tailings 

Tons 

Ounces  silver  contained 

85,374.45 
1,185,558.95 

28,494.00 
96.790.52 

4.37.65 
888,579.53 

18.86 
26,028.26 

26,326.85 
275.902.85 

6,577.54 
26,086.57 

Total  Tons 

63.868.45 
1,282,349.47 

451.51 
914,602.79 

32,904  39 

Total  ounces  contained 

301,989  42 

The  work  of  the  cyanide  plant  in  recovering  silver  from  ore  slime  and  con- 
centrate slime  is  shown  by  the  figures  appended: 


Tons  slime 
from  ore  and 

retreatuient 
of concentrate 

Silver  Content 

Silver  Produced  by 
Cyanidiug 

Percental,,- 
Extraction 

Total            Per  Ton 

Total            Per  Ton 

by  Cyaniding 

Mine  Ore 

Ta'lings 

26.326.85 
6,577.54 

275.902.85             10.48       222.987.56 
26,086.57               3.97          20,869.25 

8.47 
3.17 

7.41 

80.82 
80.00 

Total 

32,904.39 

301,989.42               9.18 

243,856.81 

80.75 

The  underground  work  consisted  of  58  feet  of  development  and  548  feet  of 
exploration;    24,272  tons  of  ore  Avere  broken. 

The  ore  reserve  estimate  below  covers  the  Townsite,  City  and  Lake  properties 
of  the  Corporation. 

Ounces  Silver.  1919 


Total 


1.807.223 
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The  total  is  made  up  of  15,716  tons  carrying  440,275  ounces  in  place,  and 
'23,019  tons  carrying  866,945  ounces  of  broken  ore  in  stopes  and  on  dumps. 

An  increase  in  both  tonnage  and  silver  content  over  the  previous  year  is 
•shown  in  reserve,  this  new  ore  having  been  largely  developed  in  stoping  operations. 
'Two  important  veins  continued  to  show  values  above  faults  which  might  have  been 
expected  to  cut  them  off. 

There  are  over  350,000  tons  of  tailing  available  for  re-treatment.  This 
material  will  be  pumped  from  Cobalt  lake,  de-slimed  in  the  classifier  plant  already 
installed,  and  the  slimes  cyanided  in  the  plant  of  the  Cobalt  Reduction  Company. 
The  sands  from  the  classifier  plant  will  be  transported  by  aerial  tramway  to  the 
Buff'alo  Mines  plant  where  they  will  be  crushed  in  tube  mills  and  treated  by 
flotation  at  the  rate  of  400  to  500  tons  per  day  during  the  working  season. 

During  the  year  the  Corporation  acquired  a  lease  of  the  Foster  mine  and 
purchased  a  controlling  interest  in  the  Buff'alo  Mines,  Limited,  both  in  the  Cobalt 
camp.^  The  development  work  on  the  properties  has  not  been  sufficiently  advanced 
by  the  end  of  the  year  to  judge  of  the  importance  of  their  acquisition,  but  good 
results  are  anticipated. 

This  plant  treated  during  the  year  1,059.04:  tons  of  high-grade  material, 
which  produced  1,635,561.59  ounces  of  silver. 

National. — The  National  Mines,  Limited,  did  60  feet  of  drifting  during 
November  and  December  of  1919  in  the  old  King  Edward  mine,  which  they  had 
leased. 

C.  A.  Filteau  was  manager. 

Nipissing. — The  Nipissing  Mines  Company,  Limited,  has  an  authorized  and 
issued  capital  of  1,200,000  shares  of  a  par  value  of  $5.00,  The  officers  of  the 
company  are:  E.  P.  Earle,  president;  Alexander  Fasken,  secretary;  P.  C.  Pfeiffer, 
treasurer.  The  directors  are:  W.  H.  Brouse,  John  H.  Black,  and  David  Fasken, 
of  Toronto;  Eichard  T.  Greene,  E.  P.  Earle,  August  Heckscher  and  R.  B.  Watson, 
of  New  York.  The  head  and  corporate  office  is  in  the  Excelsior  Life  Building, 
Toronto,  and  the  New  York  office  is  at  165  Broadway. 

The  operating  company  is  the  Nipissing  Mining  Company,  Limited,  with  an 
authorized  and  issued  captal  of  2,500  shares  of  a  par  value  of  $100.  The  officers 
are:  David  Fasken,  president;  E.  P.  Earle,  vice-president;  Alexander  Fasken, 
secretary;  P.  C.  Pfeiffer,  treasurer.  The  directors  are:  John  H.  Black  and 
David  Fasken,  of  Toronto ;  E.  P.  Earle,  Richard  T.  Greene  and  R.  B.  Watson,  of 
New  York.  The  operating  officials  are:  R.  B.  Watson,  general  manager;  Hugh 
Park,  manager;  James  J.  Denny,  manager  research  department.  The  head  office 
is  in  the  Excelsior  Life  Building,  Toronto. 

During  1919  the  production  amounted  to  2,905,474.93  ounces  of  silver  with 
a  gross  value  of  $3,752,083.60  and  a  net  value  of  $3,734,149.93,  giving  a  net  value 
per  ounce  f.o.b.  Cobalt  of  $1.2077.     The  total  cost  of  producing  this  silver  was 


•  Since  the  beginning  of  the  year  the  remaining  interest  in  tho   Buffalo  Mines  has  been 
acquired,  and  this  company  is  the  sole  owner. 
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35.61  cents  per  ounce  and  $15,630  per  ton  of  ore  treated.  Up  to  the  end  of  1919 
this  mine  had  shipped  56,023,954.69  ounces  of  silver  with  a  net  value  received  of 
$35,806,474.99  and  $20,940,000  has  been  paid  in  dividends. 

The  following  information  is  taken  from  the  fifteenth  annual  report  of  the 
company. 

High   Grade   Ore   Treatment. 

The  new   high   grade   section  installed   in   the   low   grade   mill   in   1918   has   given   good 
results  during  the  past  year. 

It  can  handle  a  larger  tonnage  than  the  old  high  grade  and  at  a  less  cost  per  ton. 
The  material  treated  in  this  plant  during  the  year  was  made  up  of: 


Tons. 


Contents. 


962  Nipissing   ore    

695  Nipissing   concentrates 

205  Custom   ore    

56  By-products    

1,918 


1,590  ozs. 
1,319     " 
2,339     " 
2,520     " 


1,599 


1,529,864  ozs. 
917,136  " 
479,579  " 
141,577  " 


3,068,156 


The  material  is  ground  and  given  a  preliminary  treatment  with  bleaching  powder  and 
Avater  in  a  tube  mill ;  this  is  followed  by  excessive  agitation  in  a  strong  cyanide  solution. 
After  filtering,  the  residue  is  sent  to  the  dump ;  the  pregnant  solution  is  precipitated  by 
sodium  sulphide ;  the  precipitate  is  desulphurized  by  aluminium  and  caustic  soda  and  sent 
to  the  refinery  to  be  melted  down  into  fine  bullion. 

The  residue,  which  contains  about  8  per  cent,  cobalt,  commands  a  good  market ;  there  is 
a  growing  demand  for  cobalt  at  a  high  price. 

Shipments  of  cobalt  residue  and  cobalt  ore  amounted  to  842  tons  containing  7.9  per 
cent,  cobalt. 

The  refinery  treated  precipitate  from  the  high  grade  and  low  grade  mills,  Nipissing 
nuggets  and  custom  bullion,  with  a  total  content  of  4,122,015  ounces.  Shipments  of  fine 
bullion  in  1919  amounted  to  3,602,040  ounces.  Since  last  May  practically  all  the  bullion  has 
been  shipped  directly  to  China. 

Low  Grade  Mill. 


Ore  treated 

Recovered  in  products: 

Precipitate 

Coarse  concenirales 
Fine  concentrate 


Total  recover.v 


Ounces 


1,571,784 


Average  tailing,  3.06  ounces.     Recovery  88.71   per  cent. 


The  total  Nipissing  high-grade  and  low-grade  ores  treated  amounted  to  66,354  tons, 
averaging  49.9  ounces  per  ton;  the  recovery  on  this  head  was  93.76  per  cent.,  taking  into 
consideration   the   silver  paid  for   in  the  cobalt  residue. 

A  low-grade  cyanide  made  in  Canada  is  now  being  used. 

Forty  stamps  ran  260  days,  10  hours,  or  71.34  per  cent,  of  the  possible  running  time. 
They  crushed  251  tons  per  day  or  6.27  tons  per  stamp  per  day. 

Mill  was  shut  down  63  days  on  account  of  strike. 
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Summary  of  Underground  Work,  1919. 


Shaft  No. 


63 
64 
73 
96 
128 


Total. 


Drifting 
feel 


248.5 
184.5 
693.5 
787.5 


Cross-cutting  Raising 
feet  feel 


Sinking 
feet 


Total 
feel 


Sloping 
cubic  yards 


1,295.5 
406.0 

2,569.5 
417.5 

684.5 


16.0 


155.0 
102.0 


1,894.0 


5,373.0 


273.0 


64.5 
66.5 
45.5 


1,560.0 

590.5 

3,482.5 

1,353.5 

730.0 


14,278.5 


176.5 


7,716.5 


14,278.5 


As  shaft  63  is  in  the  favourable  territory  at  the  south  end  of  Cobalt  lake,  a  considerable 
amount  of  exploration  was  done  in  that  vicinity  and  in  the  direction  of  Cart  lake.  Several 
small  veins  were  found,  one  or  two  of  which  have  possibilities.  On  account  of  the  good 
results  in  96  tunnel  lying  to  the  south,  a  cross-cut  is  being  driven  to  connect  the  63  shaft 
workings  with  the  tunnel  workings.  This  will  facilitate  the  extraction  of  ore  in  veins  90 
and  109,  and  at  the  same  time  will  open  up  good  country. 

Work  from  shaft  64  consisted  largely  in  driving  a  cross-cut  north  toward  the  Buckc 
township  line.     Several  small  veins  cut  were  followed  up,  but  have  produced  no  ore. 

As  in  past  years,  most  of  the  underground  work  was  done  at  shaft  73,  through  which  a 
number  of  the  most  productive  veins  were  worked.  Among  the  favourable  developments 
were  the  increase  in  ore  reserves  in  vein  4,067,  near  the  eastern  line,  the  finding  of  the 
extension  of  vein  73  to  the  north,  and  the  erratic  but  generally  favourable  results  obtiiined 
in  developing  vein  544.  Vein  490  was  actively  sloped  during  the  year;  the  ore  body  proved 
to  be  of  greater  height  and  width  than  estimated.  This  vein  continues  to  be  the  heaviest 
producer  and  shows  the  largest  ore  reserve.  Although  most  of  the  underground  tonnage 
treated  by  the  mill  came  from  this  shaft,  the  present  reserves  show  a  decrease  of  only 
433,000  ounces.  Without  exception,  all  the  slopes  at  this  shaft  exceeded  expectations  both 
in  tons  and  in  ounces. 

No  work  was  done  at  shaft  80  during  the  year. 

The  most  important  developments  of  the  year  were  obtained  on  two  new  veins  in  the 
96  tunnel  workings,  which  are  situated  a  short  distance  south  of  the  Little  Silver,  the  oldest 
producing  vein  on  the  property.  Vein  99,  found  late  in  1918,  is  a  comparatively  small  vein, 
though  high  in  assay.  Up  to  the  first  of  the  year  252,000  ounces  had  been  added  to  the 
reserves ;  since  then  the  developments  at  depth  have  been  favourable,  and  further  ore  will 
be  blocked  out  in  1920.  The  other  vein,  No.  109,  has  been  opened  up  on  two  levels  and  now 
shows  a  reserve  of  675,000  ounces.  The  best  part  of  the  ore  shoot  on  the  tunnel  level  assaj-s 
6,800  ounces  over  a  width  of  2.5  inches  for  a  length  of  80  feet.  This  vein  has  more  than 
compensated  for  decreases  in  the  reserves  in  other  directions. 

Shaft  128,  which  is  located  on  the  east  side  of  Cobalt  lake,  was  completed  to  the  120-ft. 
level  early  in  the  year,  and  685  feet  of  cross-cutting  was  done  in  various  directions  to  explore 
a  basin  of  conglomerate  which  it  was  thought  had  possibilities.  No  ore  has  been  found  to 
date,  and  the  workings  have  not  been  pumped  out  since  the  strike.  Operations  will  be 
resumed  in  1920. 

Ore  Reserves,   Developed  and  Partly  Developed  Ore,  December  31,  1919. 


High  Grade  Ore 

Mill  Ore 

Shaft  No. 

Tons 

Ounces 

Tons 
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Ounces 

63... 

16T 

356 

700 

6,188 

25 

152 

200 

64  ... 

159 

121 

653 

3.710 

20 

74 

200 

73... 

998 

1.528,900 

35,747 

20 

714 

940 

80... 

73 

148 

700 

2.392 

25 

59 

800 

96... 

260 

764 

898 

13,978 

20 

269.560 

49:)  . . . 

's 

1,246 

1,C56 

013 

24,855 

20 

497 

100 

Toll 

2,896 

3,976,774 

86,770 

20.5 

1.777 

800 

Dumps 

26,790 

22.4 

600 

082 

id  Totals  . 

Grai 

113.56') 

20.9 

2.377 

882 

1920 
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Outside  Properties. 

A  systematic  campaign  was  carried  on  to  find  other  promising  properties  in  Canada  and 
the  United  States.  A  scout,  with  headquarters  at  Cobalt,  examined  a  large  number  of 
prospects  in  Northern  Ontario,  and  two  parties  of  prospectors  were  sent  out  for  the  summer 
season  to  investigate  special  districts.  An  option  was  taken  on  the  Tucker-Walsh  group  in 
the  Larder  lake  district  but  was  not  exercised,  as,  after  some  preliminary  work,  the  results 
did  not  appear  sufficiently  encouraging  to  go  on  with  it. 

A  considerable  amount  of  development  work  was  done  on  the  Ophir  mine  in  the  Cobalt 
district,  but  this  likewise  proved  disappointing. 

An  engineer  employed  by  the  company,  with  headquarters  in  the  western  United  States, 
covers  that  part  of  the  field,  and  several  special  examinations  were  made  by  other  engineers. 

After  strong  recommendations  by  technical  men  in  the  business,  the  company  acquired 
an  oil  lease  on  1,000  acres  in  Clay  county,  Texas,  for  a  small  outlay.  The  first  hole  is  now 
being  drilled  on  this  lease;  it  has  reached  a  depth  of  2,500  feet  without  striking  oil;  it  is  in 
favourable  formation  and  will  be  continued.  As  this  lease  is  in  new  territory,  the  most 
favourable  horizon  for  oil  has  not  yet  been  determined. 

Another  oil  lease  was  acquired  near  Osawatomie,  Kansas,  and  is  being  actively  devel- 
oped. The  oil  sand  lies  at  narrow  depth,  and  a  well  can  be  put  down  for  a  few  hundred 
dollars.     These  are  small  wells  of  long  life  and  should  constitute  a  safe  investment. 

Nipissing  Extension. — The  Nipissing  Extension  Mines,  Limited,  began  work 
on  the  old  Farah  mine  on  October  10,  1919.  At  the  end  of  the  year  Xo.  2  shaft 
had  been  sunk  from  20  feet  to  98  feet  and  150  feet  of  drifting  completed  on  the 
90-ft.  level. 

A.  J.  Young  is  president  of  the  company  and  E.  H.  Birkett  manager. 

Northern  Customs. — The  operations  of  the  Xorthern  Customs  Concentrators, 
Limited,  were  somewhat  curtailed  during  the  year  owing  to  the  strike  and  the 
decrease  in  the  quantity  of  customs  ore  shipped  from  the  mines. 

The  following  table  gives  the  sources  of  the  ore  milled  and  the  amounts  of 
concentrates  produced : 


Mine. 


I  I  »  lis-  :   r .    I  P 

Tons  of  ore. 


Tons  of  concentrates. 


La  Rose    

Right  of  AVav   . . 

Silver  Cliff  ." 

Silver  Queen    .  . . 

Waldman    

Chambers-Ferland 

Total 


26,.324 

707 

871 

15 

4,110 

99 

1,610 

55 

392 

20 

222 

none  shipped 

33,529 


896 


The  mill  is  now  operating  to  full  capacity — 80  stamps — on  ore  from  La  i?ose, 
Silver  Cliff,  Eight  of  Way  and  Chambers-Ferland  mines. 

Besides  operating  under  lease  the  Silver  Cliff  mine  the  company  acquired  by 
purchase  late  in  the  year  the  No.  1  and  No.  2  mines  of  the  Chambers-Ferland  at  a 
price  of  $175,000.  Negotiations  are  under  way  for  the  purchase  of  control  of  the 
Bailey  Ccbalt  mines. 

The  officials  of  the  company  are:  A.  J.  Young,  president,  Toronto:  C.  J. 
Booth,  vice-president,  Ottawa:  F.  J.  Bourne,  general  manager,  Cobalt;  C.  J.  15. 
.Armstrong,  superintendent,   Cohalt. 
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O'Brien. — The  work  done  during  the  year  was  as  follows:  drifting  and  cross- 
cutting,  3,031  ft.;  sinking,  94  ft.;  tons  stoped,  38,000;  tons  milled,  47,800. 

During  the  year  a  new  winze  level  was  established  at  800  feet  below  the  collar 
of  No.  6  shaft. 

What  is  known  as  the  main  shaft,  situated  near  the  mill,  has  been  equipped 
for  balanced  lioisting  and  the  340-ft.  level  from  this  shaft  has  been  made  the  main 
haulage  level  of  the  mine.    A  storage-battery  locomiotive  supplies  the  motive  power. 

The  officers  of  the  M.  J.  O'Brien,  Limited,  are :  president,  M.  J.  O'Brien, 
Renfrew;  vice-president,  J.  A.  O'Brien,  Ottawa;  manager,  J.  G.  Dickenson, 
Cobalt;  mining  engineer,  Angus  Campbell;  mine  secretary,  A.  E.  McKee. 

Pejin  'Canadian. — The  Penn  Canadian  Mines,  Limited,  continued  to  work  its 
mine  until  the  strike.  The  development  work  done  consisted  of  393  feet  of  drifting 
and  59  feet  of  cross-cutting,  and  the  ore  milled  amounted  to  29,910  tons. 

The  officers  are :  president,  Wm.  J.  Haines,  Philadelphia,  Pa. ;  secretary- 
treasurer,  R.  B.  Haines,  Jr.,  Philadelphia,  Pa. ;  directors,  Spencer  D.  Wright, 
Philadelphia,  Pa. ;  Jansen  D.  Haines,  Des  Moines,  la. ;  E.  C.  P.  Laidlaw,  New 
York;  manager,  B.  Neilly,  Cobalt.  The  mine  foreman  is  R.  Sandoe  and  the  mill 
foreman  is  W.  Kelly.    The  head  office  is  at  1011  Chestnut  St.,  Philadelphia,  Pa. 

Peterson  Lake. — During  1919  the  Peterson  Lake  Silver  Cobalt  Mining  Com- 
pany, Limited,  treated  5,720  tons  of  tailings  and  dump  ore  from  its  property  on 
Cart  lake,  formerly  leased  to  the  Seneca  Superior  Silver  Mines,  Limited.  The 
production  amounted  to  127.274  tons  of  concentrates,  of  a  value  of  $34,010  in 
silver  and  $1,230  in  cobalt. 

C.  A.  Filteau  is  manager. 

Reliance. — The  Reliance  property,  owned  by  Moorhead,  Tough,  el  ah,  was 
operated  under  lease  by  Shaw  and  Dean  with  a  force  of  about  8  men. 

The  underground  development  during  the  year  consisted  of  70  feet  of  sinking, 
306  feet  of  drifting  and  162  feet  of  raising,  or  538  feet  in  all.  The  ore  mined  and 
.sent  to  the  Dominion  Reduction  mill  amounted  to  1,265.7  tons. 

Right-of-Way. — During  the  year  The  Right-of-Way  Mines,  Limited,  milled 
898  tons  of  ore  and  did  162  feet  of  sinking  and  932  feet  of  drifting  and  cross- 
cutting  in  its  No.  2  mine  at  the  north  end  of  Cobalt  Lake.  An  average  of  twelve 
men  was  employed. 

The  officers  of  the  company  are:  president,  C.  Jackson  Booth;  vice-president, 
A.  E.  Larmouth;  secretary,  Jas.  Cunningham;  all  of  Ottawa;  manager,  D.  H. 
Angus,  Cobalt.  The  head  office  of  the  company  is  in  Central  Chambers,  46  Elgin 
Street,  Ottawa,  Ont. 

Silver  Cliff. — The  Silver  Cliff  mine  was  leased  from  the  owners  by  the 
Northern  Customs  Concentrators,  Limited,  and  work  began  on  May  15,  1919.  The 
leasing  company  has  mined  and  treated  at  its  mill  4,110  tons  of  ore,  and  has  broken 
on  stulls  in  the  mine  another  4,000  tons. 
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Development  work  consisted  of  195  feet  of  drifting  and  90  feet  of  raising.  A 
fair  tonnage  of  ore  has  been  opened  up  and  the  operations  have  been  entirely 
succesjifu]. 

C.  J.  B.  Armstrong  is  superintendent  and  20  men  are  employed. 

Silver  Queen. — The  Silver  Queen  mine  was  operated  under  a  lease  for  five 
months  during  1919  by  Messrs.  Brewer,  who  employed  six  men.  About  400  tons 
were  shipped  from  the  mine  and  1,600  tons  from  the  dumps, 

Temiskaming. — The  Temiskaming  Mining  Company,  Limited,  with  a  capital- 
ization of  ■$■2,500,000  divided  into  shares  of  $1.00  par  value  and  head  office  in  the 
Standard  Bank  Building,  Toronto,  operates  the  Temiskaming  mine  at  Cobalt. 
The  officers  of  the  coinpany  are:  J.  P.  Bickell.  president;  W.  J.  Sheppard.  vice- 
president:  Gordon  F.  Dixon,  general  manager.  The  company  employs  a])out  150 
men. 

The  silver  produced  from  15,899  tons  milled,  exclusive  of  1,125  tons  of  custom 
ore,  amounted  to  243,037  ounces  of  a  net  value  of  $283,623.71.  This  makes  a  total 
of  11.501.036  ounces  produced  to  the  end  of  1919.  The  mill  ran  43.8  per  cent,  of 
the  possible  running  time;  stoppages  due  to  shortage  of  ore  accounted  for  20.8  per 
cent.,  new  foundations  and  repairs  for  15.4  per  cent.,  and  the  strike  period  for  20 
per  cent,  of  running  time.     Total  costs  were  $265,930,88,  or  $15.61  per  ton  milled. 

Dividends  of  $100,000  were  paid  at  the  end  of  tlie  year,  and  the  net  surplus 
tben  stood  at  $864,016.70. 

The  following  extract  is  taken  from  tlie  last  annual  report  of  the  company : 

EXPLORATIOX    AND   DEVELOPMEXT. 

Tlio  followinii'  is  a  summary  of  the  devolopmoiit  work  accomplished  during  the  year: 

Drifting    1,203  feet 

Cross-cutting .165     " 

Raising     686     " 

Winzing    29     " 

Total 2,283     " 

The  schemes  of  development,  adopted  from  the  proposals  by  Mr.  Whitman,  for  the  Gans 
area  and  for  the  1,600-ft.  level  below  the  diabase  sill,  were  completed,  the  former  in  Decem- 
ber, 1918,  and  the  latter  in  February,  1919.  No  immediately  favourable  results  were  obtained 
from  this  work  and  further  development  on  the  property  was  temporarily  suspended. 

In  April,  1919,  as  the  result  of  sampling  the  506  drift  at  the  500-ft.  level,  silver-bearing 
ore  was  proved  in  the  back  of  the  drift  at  a  point  226  feet  south  of  509  crosscut.  Develop- 
ment work  was  then  resumed  and  a  zone  of  irregular  silver  deposition  was  proved  to  a  height 
of  60  feet  above  the  500-ft.  level,  which  contained  patches  of  high-grade  ore  in  a  vein  aver- 
aging two  inches  in  width  over  a  length  of  110  feet.  In  the  southerly  extension  of  506  drift, 
at  a  later  date,  there  was  proved  a  further  length  of  22  feet  of  ore,  but  this,  as  in  the 
previous  instance,  did  not  extend  upward  for  more  than  40  feet  above  the  level  and  was 
of  an  equally  patchy  character. 

A  total  of  584  feet  of  development  was  done  in  the  southern  area  of  the  property  in 
drifting  and  raising  on  Nos.  506,  508  and  502  veins,  but  although  the  results  were  on  the 
whole  of  a  somewhat  encouraging  nature,  the  work  so  far  carried  out  has  not  proved  the 
enrichment  of  the  veins  to  be  of  equal  persistence  to  that  in  the  older  workings. 

Development  will  be  continued,  however,  in  extending  the  400-ft.  level  south  and  drifting 
on  the  Keewat  in -Diabase  contact  from  No.  1  winze  at  80  feet  below  the  500-ft,  level,  to 
positions,  respectively,  above  and  below  w^here  the  ore  was  discovered  in  the  506  vein. 
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While  the  development  of  506  vein  was  in  progress,  exploratory  work  was  commenced 
in  the  older  workings  in  directions  indicated  from  sampling  as  likely  to  give  favourable 
results. 

A  raise,  put  up  on  the  south  end  of  No.  1  vein  at  the  575-ft.  level  on  the  Keewatin- 
Diabase  contact,  was  the  means  of  eventually  disclosing  an  extension  of  values  120  feet  in 
length  on  this  vein,  which  has  been  one  of  the  chief  sources  of  supply  of  ore  for  the  mill. 

The  opening  up  for  stoping  of  a  length  of  320  feet  of  profitable  milling  ore  at  the 
200-ft.  level  on  Nos.  2  and  3  veins  was  accomplished  as  the  result  of  exploratory  and 
development  work  in  that  area  of  the  property. 

A  raise  on  No.  6  vein  from  the  57o-ft.  level  connected  to  the  500-ft.  level  and  sub- 
sequent drifting  south  at  the  latter  level  has  resulted  in  proving  an  extension  of  milling  ore. 

In  addition  to  the  work  described,  development  is  being  conducted  in  other  directions 
with  definite  objects,  which  have  a  fair  promise  of  realization. 

Cochrane  Property. — An  option  was  taken  on  this  property  during  May,  1919.  The 
unwatering  of  the  mine  was  not  finished  until  the  first  week  in  July.  Sampling  of  the  work- 
ings was  then  commenced,  but  before  this  could  be  wholly  completed  the  strike  occurred  and 
the  water  again  rose  in  the  mine  to  the  200-ft.  level.  Some  exploratory  work  was  done  at  the 
100-ft.  level  from  the  Cocluane  shaft  with  indifferent  results,  and  attention  was  then  directed 
to  the  extension  of  the  drift  from  502  cross-cut  at  the  Gans-Cochrano  boundary.  The  drift 
was  continued  w  a  total  distance  of  87  feet  on  a  vein  2  inches  wide  in  which,  at  60  feet  from 
the  boundary,  a  small  patch  of  rich  ore  was  met.  Further  development  has,  however,  so  far 
not  shown  any  extension. 

Trethewey. — The  Trethewey  Silver  Cobalt  Mine,  Limited,  operated  during  tlie 
year,  except  for  the  strike  period.  I.  S.  McEeavy  was  manager,  and  a  force  of  4-5 
men  was  employed. 

The  work  done  was  confined  to  extending  old  stopes,  taking  out  remaining 
pillars  and  re-treating  sand  tailings.  The  high  price  of  silver  made  possible  the 
extraction  of  this  ore  at  a  small  prolit  and  21.GTG  tons  of  ore  was  broken  in  the 
stopes,  and  29,416  tons  treated  in  tlie  mill.  The  silver  recovered  amounted  to 
137,334  ounces,  including  a  recovery  of  26,634  ounces  from  tailings. 

The  total  revenue  on  operating  account  was  $169,294,  compared  with  $254,038 
in  the  previous  year.  The  profit  on  operating  account  was  $31,814,  compared  with 
$106,872  in  1918. 

In  January,  1920,  the  mine  and  all  the  company's  assets  at  Cobalt  were  sold 
to  the  Coniagas  Mines,  Limited,  for  $100,000.  The  company  will  in  future  work 
in  the  Gowganda  field  where  it  owns  the  Castle  properties  with  an  area  of  about 
450  acres,  adjoining  the  Miller  Lake-O'Brien  mine. 

Waldman.- — The  Waldman  Silver  Mines  were  operated  under  lease  by  Mosher 
&  McKay  from  March  10,  1919.  An  average  of  three  men  was  employed.  From 
ii  stope  and  raise  above  the  80-ft.  level  1.9  tons  of  2,000-ounce  ore  and  392  tons  of 
mill  ore  averaging  15  ounces,  were  produced. 

Elk  Lake  and  Gowganda 

Camhvrn. — The  Camburn  Silver  Mines,  Limited,  began  work  under  lease  on 
a  claim  in  the  township  of  Nicol,  on  the  southeast  side  of  Leroy  lake.  On  one 
claim  there  already  was  a  shaft  80  feet  deep  with  about  100  feet  driven  on  the  70-ft. 
level.  This  shaft  was  sunk  an  additional  60  feet.  The  property  was  closed  down 
on  December  2,  1919,  and  the  machinery,  consisting  of  a  60-h.p.  boiler,  a  o-dr-ll 
compressor  and  a  6  by  8  hoist,  removed. 

The  officers  of  the  company  are:  C.  L.  Campbell,  Montreal,  president;  AVm. 
Fairburn,  Toronto,  vice-president,  and  G.  B.  Christison,  manager.  From  eiglit  in 
fourteen  men  were  employed. 
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Casflc. — The  Castle  Mining  Company,  Limited,  wliieh  is  controlled  by  the 
Trethewey  Silver  Cobalt  Mining-  Company,  Limited,  carried  on  mining  operations 
on  a  group  of  mining  claims  in  Nicol  and  Haiiltain  townships  between  Miller  and 
Everett  lakes.  I.  S.  McReavy  is  manager,  and  K.  E.  Margenau,  superintendent. 
An  average  of  fifty  men  was  employed. 

The  development  work  for  the  year  on  the  property  on  Miller  lake  consisted 
of  1,317  feet  of  cross-cutting,  1,335  feet  of  drifting,  80  feet  of  sinking  and  40  feet 
of  raising.     No  ore  body  of  importance  Avas  encountered  in  these  workings. 

A  discovery  of  silver  was  made  in  August,  1919,  on  claim  R.S.C.  101  near 
Everett  lake.  An  incline  shaft  109  feet  in  depth  was  sunk  on  this  vein,  which 
shows  high-grade  ore  to  the  bottom  of  the  shaft.  A  shipment  of  six  tons  was  made 
in  December. 

Collins. — E.  Howard  Collins  resumed  work  on  his  claim  on  the  west  side  of 
Leroy  lake  in  August,  1919,  with  a  force  of  10  men.  The  shaft  was  sunk  with  a 
steam  drill  from  a  depth  of  130  feet  to  about  200  feet.  The  plant  consists  of  a 
40-h.p.  boiler  and  a  6  by  8  Jenckes  hoist.    Work  was  discontinued  in  November. 

Crews-McF avian. — The  Crews-]\IcFar]an  Mining  Company.  Limited,  con- 
tinued work  on  the  Bartlett  mine  in  Milner  township.  The  capitalization  of  the 
company  is  $3,000,000,  divided  into  shares  of  $1.00  par  value.  The  officers  of  the 
company  are:  C.  H.  Strait,  president:  Walter  Little,  vice-president;  H.  R.  Crews, 
secretary;  W.  J.  McFarlan,  treasurer.  The  head  office  of  the  company  is  in  Patter- 
son, New  Jersey. 

Isaac  G.  Wheaton  is  manager  and  an  average  of  16  men  is  employed. 

The  work  during  the  first  half  of  the  year  1919  consisted  of  surface  trenching 
and  stoping  in  an  open  cut  from  which  30  bags  of  ore  were  taken.  A  shaft  was 
then  sunk  to  a  depth  of  70  feet  at  a  point  between  this  vein  and  a  parallel  one. 
Three  hundred  feet  of  drifting  was  done  on  the  50-ft.  level  without  very  encour- 
aging results. 

Kell. — The  Kell  group  of  five  claims  with  an  area  of  about  140  acres  was 
acquired  in  Novem))er  by  J.  (J.  Smith,  ex-Governor  of  Vermont,  under  option  to 
purchase.  The  property  is  situated  in  the  southwest  corner  of  Corkill  township. 
At  a  later  date  seven  more  claims  with  an  area  of  about  280  acres  were  added. 

In  December  a  shaft  was  started  and  on  April  16,  1920,  it  was  104  feet  deep 
at  an  angle  of  52  degrees.  Two  levels  have  been  started :  the  54-ft.  level,  on  which 
208  feet  of  drifting  has  been  done  and  the  100-ft.  with  about  50  feet.  On  the 
54-ft.  level  a  lens  of  rich  ore  was  found  south  of  the  shaft,  but  the  rich  shoot  dis- 
covered on  the  surface  has  not  been  encountered  underground. 

The  machinery  includes  an  80-h.p.  boiler,  a  4-drill  IngersoU  Rand  compressor 
and  a  6-inch  by  8-inch  Jenckes  hoisting  engine. 

Thirty  men  are  employed  under  manager  A.  F.  Bennett. 

Miller  Lal-p  O'Brien. — The  ^liller  Lake  O'Brien  ]\Iine,  at  Gowganda,  is  owned 
and  operated  by  M.  J.  O'Brien.  Limited.  J.  G.  Dickenson,  of  Cobalt,  is  manager,, 
and  TT.  G.  Keiniedy,  resident  superintendent. 
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The  exploration  and  development  work  during  the  year  amounted  to  2,?GQ 
feet  of  drifting  and  cross-cutting,  220  feet  of  raising,  and  77  feet  of  sinking  in 
No.  4  winze.    The  mill  treated  9,934  tons  of  ore.  ♦, 

All  average  of  85  men  was  employed. 

Northclvff. — The  Xorthcliff  Mines,  Limited,  with  an  authorized  capital  of 
$1€'0,000.00,  commenced  operations  in  the  autumn  of  1919  on  its  property  of  about 
160  acres  at  the  head  of  the  northwest  arm  of  Gowganda  lake.  The  officers  of  tlic 
company  are:  A.  E.  Vogt,  president;  Herbert  R.  Lewis,  secretary-treasurer,  804 
Granite  Building,  Rochester,  N.Y.  Norman  E.  Dye  is  manager  and  8  men  are 
employed. 

A  25-h.p.  vertical  boiler  was  obtained  from  the  Hewitt  mine  in  October,  1919, 
and  an  adit  commenced.  The  portal  is  near  the  shore  of  the  lake  and  it  is  expected 
to  cut  several  veins  which  occur  within  a  distance  of  250  feet.  This  adit  was  150 
feet  long  on  April  17,  1920. 

Palmer-Pnine. — Operations  by  the  Palmer-Paine  Mines,  Limited  (T.C.  177) 
were  carried  on  during  tlie  summer  months  by  Neil  Morrison  with  a  force  of  IG 
men.     Operations  consisted  in  drifting  from  the  shaft  on  the  170-ft  level. 

Paragon-Hitchcock. — The  Paragon-Hitchcock  Mines,  Limited,  operated  the 
Hitchcock  mine  on  lot  10,  in  the  second  concession  of  Tudhope  township  during 
seven  months  of  1919. 

The  shaft  was  continued  from  the  100-ft.  to  the  200-ft.  level.  The  total 
amount  of  drifting  and  cross-cutting  done  to  the  end  of  1919  consists  of  250  feet 
on  the  100-ft.  level  and  500  feet  on  the  200-ft. 

The  officers  of  the  company  are:  Dr.  McKay,  president;  David  Melville, 
secretary;  J.  P.  Welsh,  manager,  all  of  Collingwood,  Ont.  A  force  of  12  men  was 
-employed. 

Pur  cell  and  Hitclicock. — On  the  Purcell  and  Hitchcock  claim,  situated  on  the 
south  half  of  lot  7  in  the  first  concession  of  Tudhope,  a  75-ft.  adit  was  driven  to 
cut  a  vein  which  outcrops  on  the  surface  of  the  hill.  The  owners  are :  Patrick  and 
-George  Purcell,  and  others,  Leeville,  and  W.  R.  Hitchcock,  Wabun,  Ont. 

Reeve-Dohie. — The  Reeve-Dobie  Mines,  Limited,  capital  $2,000,000  in  shares 
of  $1.00  par  value,  resumed  operations  in  May,  1919,  with  a  force  of  14  men.  The 
officers  of  the  company  are :  Charles  Ward,  president ;  Herman  Myering,  vice- 
president;  Robert  Thomson,  secretary,  all  of  Rochester,  N.Y. ;  M.  H.  Jacobs, 
managing  director.  The  head  office  of  the  company  is  at  426  Powers  Building, 
Rochester,  N.Y. 

The  development  work  for  the  year  consisted  of  400  feet  of  drifting,  80  feet 
of  cross-cutting  and  35  feet  of  raising. 

A  70-ton  flotation  plant  was  added  to  the  mill,  which  operated  50  days  and 
treated  300  tons.  A  shipment  was  made  of  42  sacks  of  ore  and  concentrates  of  a 
jiet  value  of  $1;208. 
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Silverado. — The  Silverado  Mining  Company,  Limited,  capital  $1,000,000, 
owns  400  acres  adjoining  the  Hudson  Bay  mine  in  Leith  township.  The  oflficers 
of  the  company  are:  D.  E.  O'Gorman,  president  and  general  manager;  Charles  A. 
Zenkert,  vice-president;  A.  S.  King,  director;  Geo.  S.  O'Gorman,  secretary- 
treasurer,  67  Bond  Street,  Toronto. 

The  machinery  consists  of  a  125-h.p.  return  tubular  boiler,  a  7-drill  Ingersoll- 
Eand  straight-line  air  compressor,  a  6-by  8-in.  Jenckes  hoist,  and  a  saw  mill  with 
a  daily  capacity  of  17,000  feet,  run  'by  a  40-h.p.  engine. 

In  1919  a  force  of  15  men  was  employed;  this  number  was  increased  to  30 
when  sinking  was  commenced  in  January,  1920.  The  shaft  had  reached  a  depth 
of  95  feet  in  April  1920. 

Silver  Alliance. — A  small  amount  of  work  was  done  during  the  summer  oF 
1919  by  Lieut.-Col.  McKee  of  Elk  Lake,  on  the  Silver  Alliance  claim,  which  is 
situated  on  the  Charlton  road  in  the  northwest  corner  of  Tudhope  township. 

Silver  Bullion. — The  Silver  Bullion  Mines,  Limited,  is  prospecting  two  claims 
in  Leroy  lake,  Gowganda  district.  The  oflficers  of  the  company  are :  James  Eobin- 
son,  president;  E.  A.  Kennedy,  secretary-treasurer;  H,  A.  Frank,  managing 
director.     The  head  oflSce  is  at  703  Drummond  Building,  Montreal. 

In  August,  1919,  a  shaft  was  started  on  an  island  near  the  east  end  of  Leroy 
lake  and  at  the  end  of  the  year  was  80  feet  deep.  Albert  Terrill  is  in  charge  and 
has  a  force  of  8  men. 

Silver  Diadem. — The  Silver  Diadem  Mines,  Limited,  was  formed  to  work  the 
old  Powerful  mine  near  Calcite  lake  and  had  15  men  employed  during  the  latter 
half  of  the  year,  under  superintendent  J.  A.  Montague. 

The  plant  consists  of  a  100-h.p.  return  tubular  boiler,  a  3-drill  compressor 
and  a   6  by  8-in.   Jenckes  hoist. 

The  underground  workings  consisted  of  about  2,000  feet  in  all,  mainly  on 
the  adit  level.  In  addition  there  is  a  100-ft.  winze  with  200  feet  driven  on  the 
50-ft.  level  and  300  feet  on  the  100-ft.  level.  The  work  done  in  1919  consisted  of 
238  feet  of  drifting  on  the  adit  level  aiid  some  surface  trenching. 

•  Triangle  Silver  Mines,  Limited. — This  company  owns  520  acres  in  the  town- 
ship of  Auld,  seven  miles  from  Kenabeck  station  on  the  Elk  Lake  Branch  of  the 
Temiskaming  and  Northern  Ontario  railway.  The  capital  of  the  company  Ik 
$2,000,000  in  shares  of  $1.00  par  value.  The  oflficers  are:  L.  A.  Chittenden, 
president;  John  C.  Crapser,  vice-president;  E.  J.  Eoth,  treasurer;  C.  H.  Cline, 
secretary;  AV.  E.  Hitchcock,  managing  director.  Tlie  head  oflfice  of  the  company  is 
at  Cornwall,  Ontario.     W.  H.  Jeffery  is  manager  and  20  men  are  employed. 

The  company  operated  during  the  latter  part  of  the  year.  The  shaft  was 
continued  from  the  132-ft.  level  to  the  182-ft.  level;  11  feet  of  cross-cutting  and 
88  feet  of  drifting  were  done  on  this  level,  and  an  additional  78  feet  on  the 
130-ft.  level. 

The  total  development  work  to  date  consists  of  a  shaft  188  feet  on  the  incline; 
aboiit  300  feet  of  drifting  on  the  130-ft.  level  and  100  feet  on  the  182-ft.  level. 

Some  silver  ore  has  been  taken  out,  but  no  shipment  has  been  made. 


110  Department  of  Mines No.  4 

South  Lorrain 

CurrijAY eUlaufer. — The  Pittsburg  Lorrain  Syndicate  started  to  re-treat  sand 
tailings  at  the  Wettlaufer  mill  in  South  Lorrain  in  June,  1919,  and  were  handling 
20  to  30  tons  daily  during  the  autumn.  Two  small  shipments  of  concentrates 
were  made. 

H.  F.  Strong  was  manager,  and  from  6  to  10  men  were  employed. 

Keeley. — The  Keeley  mine,  in  South  Lorrain,  was  worked  during  the  summer 
months  of  1919  by  the  Associated  Gold  Mines  of  West  Australia,  Limited,  with  a 
force  of  15  men.  Sixty  feet  of  drifting  was  done  and  from  the  90-ft.  level  of 
No.  2  shaft  a  raise  was  started  to  provide  an  escapement.  This  had  reached  a 
lieight  of  30  feet  above  the  level  when  all  work  was  stopped. 

J.  Mackintosh  Bell  was  manager  and  F.  Zabel,  superintendent. 

IV.— SOUTHERN  AND  EASTERN  ONTARIO 
Corundum 

Corundum,  Limited. — The  Corundum,  Limited,  during  the  year  leased  the 
properties  of  the  Manufacturers  Corundum  Company  at  Craigmont  and  built  a 
new  mill  to  treat  the  tailings  from  the  Canada  Corundum  mill.  The  construction 
of  the  mill  was  commenced  in  June,  1919,  and  the  mill  was  in  operation  in  Decem- 
ber, with  thirty  men  employed. 

The  tailings  are  hauled  by  tram-cars  to  a  200-ton  storage  bin  and  elevated  to  a 
Duplex  Callow  screen.  The  oversize,  consisting  of  16-mesh  or  coarser,  goes  to  a 
4-by  6-ft.  Hardinge  conical  ball  mill.  From  the  ball  mill  all  fines  pass  through 
the  classifiers  to  fourteen  Wifley  tables  and  one  Eeid  Deisler  table.  The  concen- 
trates from  the  tables  go  to  settling  tanks  and  from  there  to  the  dryers  and  graders. 
The  graders  consist  of  1  splitter,  2  grades,  2  Hooper  pneumatic  air  jigs  and  a 
magnetic  separator.  The  product  consists  of  18  grades,  from  14-mesh  to  flour. 
The  present  capacity  of  the  mill  is  100  tons  per  day.  During  December,  1919, 
1,300  tons  of  tailings  were  treated  and  it  is  estimated  that  there  are  300,000  tons 
of  tailings  on  the  property. 

Power  is  supplied  to  the  mill  by  two  Fairbanks-Morse-Diesel  fuel  oil  engines, 
-one  75-h.p.  and  one  25-h.p.  One  80-h.p.  boiler  furnishes  steam  for  heating  and 
<.lrying.  Two  water  tanks  are  used  for  storing  the  water,  one  of  3,000-gal.  capacity 
located  in  the  upper  part  of  the  mill,  and  one  of  4,000  gallons  at  an  elevation  of 
30  feet  above  the  mill;  the  latter  supplies  water  to  the  classifiers  and  is  also  used 
for  fire  protection. 

The  officers  of  the  company  are :  G.  B.  Ferguson,  president,  Kenf  rew ;  E.  B. 
Clark,  vice-president  and  general  manager,  Craigmont;  James  A  .  Lamb,  secretary- 
treasurer,  63  Powell  Avenue,  Ottawa. 

Feldspar 

Allayi. — The  Silica  Milling  Company,  Monadnock  Building,  Chicago,  111., 
began  in  January,  1920,  to  prospect  a  feldspar  occurrence  at  Allan  Mill,  six  miles 
southwest  of  Perth.     The  vein  is  on  the  property  of  J.  K.  Allan  in  lot  12,  con- 
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cession  X,  North  Burgess.  When  visited  in  February,  1920,  four  men  were  employed 
under  the  direction  of  Michael  F.  Powers  of  Perth,  The  spar  was  being  hoisted 
from  the  pit  by  means  of  a  horse  and  whim  and  no  shipments  had  yet  been  made. 

Brehner. — "Work  was  started  in  April,  1919,  on  the  Brebner  or  Gamey  quarry, 
which  had  been  idle  since  1910.  It  is  in  lot  4,  concession  XII,  of  the  township  of 
Portland.  The  pit  is  300  feet  long  and  65  feet  deep.  At  the  bottom  it  is  about 
14  feet  wide. 

Fourteen  men  were  employed  under  foreman  Thomas  McCumber. 

The  plant  consists  of  one  40-h.p.  locomotive-type  and  two  small  vertical 
boilers,  a  Canadian  TngersoU-Eand  compressor,  two  contractor's  hoists  and  two 
derricks. 

Britlsli  America  Feldspar,  Li7nited.—-Tlui  company  worked  a  feldspar  deposit 
on  the  west  shore  of  Bobs  lake  from  June  to  Xovember.  The  quarry  is  in  lot  28. 
concession  Y,  Bedford  township.  Shipments  were  made  from  Drafton  siding  on 
the  Kingston  and  Pembroke  railway.  From  12  to  15  men  were  employed  under 
superintendent  Alfred  Richardson.  The  head  office  of  the  company  is  at  152  Bay 
Street,  Toronto. 

Cecebe  Lal■e.—^y.  B.  AVoods,  305  Board  of  Trade  Building,  Wheeling,  W^  Va., 
has  bought  a  feldspar  prospect  on  lot  26,  concession  II,  township  of  Chapman. 
The  deposit  is  on  the  east  side  of  Cecebe  lake  near  Harlem's  wharf  and  is  reached 
by  taking  the  steamljoat  plying  east  from  Burk's  Falls  on  the  Maganatawan  river. 
Mr.  Woods  expects  to  ship  during  the  summer  of  1920. 

Eurel-a  Flint  and  S2)ar  Company,  Limited. — This  company  continued  to 
operate  the  feldspar  quarry  on  the  Emery  farm  directly  north  of  and  adjoining 
the  Eeynolds  quarry.  It  is  in  the  west  half  of  lot  16,  concession  XI,  township  of 
Portland,  and  was  worked  during  all  of  1919  except  for  one  period  of  five  weeks. 
Twelve  men  were  employed. 

John  Wilkes.  39  Logan  Avenue,  Trenton,  X.J.,  is  manager,  and  Richard 
Wagar  is  foreman. 

Feldspar  Milling  Company,  Limited. — The  Feldspar  Milling  Company,  Lim- 
ited, owns  a  feldspar-grinding  plant  at  Drafton  siding  about  a  mile  and  a  half 
south  of  Tichborne  on  the  Kingston  and  Pembroke  railway.  The  mill  ran  during 
part  of  the  year,  the  feldspar  being  bought  from  several  quarry  operators.  Five 
men  were  employed. 

F.  H.  Hurlburt,  33  Richmond  Street  West,  Toronto,  is  president  and  George 
A.  Stainton,  Tichborne,  Ont.,  is  manager. 

Feldspar  Quarries,  Limited. — Feldspar  Quarries,  Limited,  worked  two  feld- 
spar properties  near  Verona  in  1919  and  at  the  end  of  the  year  bought  machinery 
for  a  third. 

Hoppins. — The  International  Feldspar  Company,  Limited,  opened  a  new 
deposit  of  feMspar  during  the  year  on  the  farm  of  Aaron  D.  Hoppins  in  lot  2, 
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concession  III,  Bedford  townsliip.  Work  began  in  March,  1919,  and  when  inspected 
in  February,  1920,  twelve  men  were  employed.  The  plant  consists  of  a  20-h.p. 
locomotive-type  boiler,  a  Dominion  Eock  Drill  Company  hoisting  engine,  and  a 
derrick.  In  the  summer,  shipments  are  made  from  Glendower  and  in  winter  from 
Godfrey. 

The  officers  of  the  company  are:  president,  John  A.  McLean;  vice-president, 
Robert  E.  Tyler;  secretary  and  treasurer,  Alfred  E.  Patterson;  all  of  Detroit, 
Mich.  The  head  office  of  the  company  is  at  316  Moffat  Block,  Detroit,  Mich.;  the 
quarry  address  is  R.R.  ISTo.  2,  ITartington,  Ont.  A.  D.  Hoppiiis  is  superintendcTit 
of  the  quarry. 

Huffman. — On  the  Huffman  farm  north  of  Fourteen  Island  lake  two  feldspar 
quarries  were  opened  in  1919  and  worked  on  a  small  scale.  They  are  both  on  the 
south  half  of  lot  3,  concession  XII,  township  of  Portland,  and  are  about  three 
miles  northeast  of  Verona. 

In  October  W.  A.  Dillon  and  W.  A.  Mills  began  work  on  one  deposit  and  con- 
tinued working  until  February,  1920.  Steam  was  obtained  from  a  20-horsepower 
traction  boiler  and  hoisting  was  done  with  a  horse-whim.     Six  men  were  employed. 

In  November,  1919,  George  W.  Hurlburt,  of  Verona,  Ont.,  began  to  quarry 
feldspar  from  another  vein  on  the  same  property.  He  used  a  Sawyer-Massey 
threshing  boiler  of  about  20  horsepower  to  furnish  steam  and  employed  six  men. 
He  stopped  work  in  February,  1920. 

Kinaldo  McConnell  and  Son. — Rinaldo  McConnell  and  Son  are  working  two 
feldspar  quarries  near  Maberley,  Ont. 

One  of  these  is  on  James  Morrow's  farm  on  lot  10,  concession  IV,  township  of 
South  Sherbrooke.  Work  began  in  October,  1919,  and  since  then  shipments  have 
been  made  regularly  from  Feldspar  station,  which  is  about  a  mile  away.  When 
inspected  in  February,  1920,  drilling  was  being  done  by  hand  and  six  men  were 
•employed. 

The  second  deposit  being  worked  by  this  firm  is  on  the  farm  of  Thomas  H. 
Kirkham  in  lot  3,  concession  VII,  Batlmrst  township.  This  quarry  was  started 
in  1917  by  George  Gray,  of  Tichboriie,  but  no  shipments  were  made  until  1918, 
when  Joseph  H.  Mendels,  of  Perth,  shipped  two  carloads  of  feldspar.  McConnell 
and  Son  began  work  in  1919  and  shipped  two  car  loads  near  the  end  of  the  year. 
Tliis  quarry  was  visited  in  February,  1920,  when  it  was  found  that  work  had  been 
stopped  as  railway  cars  could  not  be  procured.  There  was  a  considerable  tonnage 
of  broken  feldspar  on  hand  and  a  small  steam  plant  had  been  bought  but  was  not 
set  up. 

R.  W.  McConnell,  Jr.,  of  15-58  Yonge  Street,  Toronto,  is  manager  of  both 
quarries. 

McDonald. — In  October,  1919,  the  Pennsylvania  Feldspar  Company,  404 
Harrison  Building,  Fifteenth  and  Market  Streets,  Philadelphia,  Pa.,  began  work 
on  a  vein  of  feldspar  on  the  farm  of  Peter  McDonald,  a  mile  and  a  half  east  of 
Hybla  station  on  the  Central  Ontario  railway.     The  vein  is  in  lot  18,  concession 
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VTI,  township  of  Monteagle.  The  quarry  was  inspected  in  March,  1920,  and  it  was 
then  30  feet  wide,  75  feet  long,  and  from  8  to  18  feet  deep.  Ten  men  were 
employed  nnder  foreman  Eohert  Elliott.  The  work  was  heing  done  under  the 
supervision  of  G.  V.  Baker,  of  Philadelphia,  the  general  superintendent  of  the 
company. 

Since  the  quarry  was  inspected  a  letter  has  been  received  from  Mr.  Baker  in 
which  he  states  that  the  work  is  now  being  continued  by  the  Verona  Mining  Com- 
pany, which  has  an  authorized  capitalization  of  $20,000.  The  officers  of  the  latter 
company  are:  president,  S.  Harry  Worth,  404  Harrison  Building,  Philadelphia, 
Pa. :    secretary,  ]\I.  Moore,  Philadelphia. 

McGregor. — The  most  promising  feldspar  prospect  seen  during  the  year  was 
one  on  the  farm  of  Archie  McGregor  about  three  miles  east  of  Tichborne.  It  is  in 
tlie  northeast  corner  of  lot  25,  concession  III,  Bedford  township,  and  was  dis- 
covered by  John  Bragg  of  Tichborne.  The  mining  rights  have  been  acquired  by 
Alfred  Eichardson,  who  started  stripping  on  December  22.  The  property  was 
visited  on  December  30,  when  four  men  were  at  work  drilling  by  hand.  Reddish 
feldspar  with  but  little  quartz  associated  was  seen  at  several  points,  but  neither 
the  width  nor  the  length  of  the  yein  was  known  at  that  time.  Mr.  Richardson 
stated  that  an  analysis  showed  12.98  per  cent,  of  KoO. 

Morrow. — The  Morrow  feldspar  quarry  in  lot  13,  concession  Y,  township  of 
South  Sherbrooke,  was  worked  until  September  1,  1919,  by  the  Orser  and  Kraft 
Company;  after  that  date  the  work  was  continued  by  Ontario  Feldspar,  Limited. 
This  quarry  is  three  miles  southeast  of  Maberley  and  was  described  in  detail  in 
the  Twenty-sixth  Annual  Report  of  the  Bureau  of  Mines,  as  it  is  here  that  the 
radio-active  mineral  euxenite  is  found  in  a  pegmatite  dike.  In  1920  a  trial  ship- 
ment of  the  euxenite-bearing  material  accumulated  in  the  course  of  quarrying  will 
probably  be  made  to  the  Department  of  Mines  testing  laboratory  at  Ottawa  for 
concentration.  Shipments  of  feldspar  were  made  tliroughout  the  year  from  Feld- 
epar  station  two  and  a  half  miles  away. 

"When  inspected  in  February,  1920.  tlie  excavation  was  115  feet  long,  24  feet 
deep,  and  varied  in  width  from  40  feet  at  the  top  to  about  18  feet  at  the  bottom. 
Eight  men  were  employed.  The  plant  consisted  of  a  40-li.p.  locomotive-type 
boiler,  a  hoisting  engine  and  a  derrick. 

The  directors  of  Ontario  Feldspar,  Limited,  are:  \\.  G.  Edwards,  Toronto; 
S.  H.  Orser,  Perth,  Ont. :  Harry  H.  Kraft,  Buffalo,  N.Y. ;  G.  G.  Plaxton,  Toronto, 
Ont. ;  W.  A.  Wood,  Hamilton,  Ont.;  R.  A.  Leaker,  Toronto.  The  head  office  is  at 
34  Toronto  Street,  Toronto :  tlie  post  office  for  the  quarry  is  Maberley,  Ont. 
Sidney  H.  Orser,  Perth,  Ont.,  is  manager. 

Munroe. — In  January,  1920.  Joseph  II.  Mendels  of  Perth  began  shipping 
feldspar  from  a  vein  al)out  two  miles  west  of  Maberley  station.  This  vein  is  in 
lot  11,  concession  YTIT.  township  of  South  Sherbrooke,  on  the  farm  of  William 
Munroe. 
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The  National  Potash  Corporation,  Limited. — The  National  Potash  Corpora- 
tion, Limited,  which  owns  a  quarry  and  a  potash  reduction  plant  at  Gravenhurst, 
was  replacing  the  blast  furnace  by  an  electric  furnace  when  last  inspected  in 
September,  1919.  This  change  was  being  made  because  the  blast  furnace  had 
proved  unsatisfactory. 

The  rock  in  this  company's  quarry  consists  of  biDtite  gneiss  cut  by  small 
veins  of  feldspar.  The  feldspar  forms  so  small  a  proportion  of  the  material  which 
has  to  be  handled  in  the  quarry  that  it  is  difficult  to  understand  why,  if  the  process 
has  merit,  an  expensive  plant  has  been  erected  at  this  point. 

The  directors  are:  president,  E.  L.  AVettlaufer,  Toronto;  secretary-treasurer, 
W.  S.  Milne,  Toronto ;  A.  B.  Crosby,  Toronto ;  AV.  L.  Wettlaufer,  Buffalo,  N.Y. ; 
George  W.  Morris,  Buffalo,  IST.Y. ;  J.  A.  L.  Macpherson,  Islington,  Ont. :  T.  S. 
Holdgate,  Bowmanville,  Ont.     The  head  office  is  at  178  Spadina  Avenue,  Toronto, 

O'Brien  and  Foivler. — O'Brien  and  Fowler,  a  subsidiary  company  of  M.  J, 
O'Brien,  Limited,  is  opening  two  new  feldspar  properties.  One  of  these  is  h\ 
March  township  about  13  miles  southwest  of  Ottawa  and  the  other  is  near  Pertli^ 
]?oad  in  Loughboro  township. 

In  the  10th  Annual  Eeport  of  the  Geological  Survey  of  Canada,  1897,  E.  D, 
Ingall  refers  to  a  deposit  of  microcline  and  allpite  in  the  township  of  March  in 
lot  6,  concessions  II  and  HI.  Notwithstanding  this  allusion,  showing  that  at  least 
one  feldspar  deposit  was  known  in  this  area  22  years  ago,  no  work  was  done  to  test 
its  value  until  October,  1919,  when  O'Brien  and  Fowler  bought  the  mineral  rights 
to  parts  of  lot  6  in  concessions  II  and  III.  >Shipments  were  made  regularly 
during  the  winter  from  South  March  station  on  the  Grand  Trunk  railway.  The 
Iiaul  to  the  station  is  short,  being  about  three-quarters  of  a  mile  in  winter  and  a 
mile  and  a  half  in  summer.  Open-cuts  have  Ijeen  started  on  two  different  deposits: 
one  is  a  vein  50  feet  wide  which  has  been  traced  for  600  feet,  and  the  other 
measures  60  feet  at  the  widest  point  and  is  300  feet  long.  The  feldspar  is  mixed 
with  quartz  but  is  said  to  have  a  high  potash  content.  Several  other  veins  are 
known  to  occur  on  the  property  but  have  not  yet  been  prospected.  The  quarry 
equipment  includes  an  E.  Ledward  and  Sons  vertical  boiler  of  about  12  horse- 
power, a  5-inch  by  5-inch  Jenckes  hoisting  engine  and  two  small  derricks. 

In  January,  1920,  O'Brien  and  Fowler  began  to  test  a  feldspar  claim  on  the 
south  shore  of  Long  lake,  three  miles  west  of  Perth  Eoad  station  on  the  Canadian 
National  railway.  The  claim  is  in  the  northern  part  of  lot  11,  concession  IX, 
township  of  Loughborough.  No.  1  vein  has  been  traced  for  800  feet  and  varies  in 
width  from  20  to  50  feet;  at  the  south  end  it  seems  to  have  a  dip  of  60  degrees, 
but  near  the  north  end  it  is  vertical.  No.  2  vein  outcrops  on  a  hill  overlooking  the 
lake  and  consists  of  a  light  pink  to  cream  coloured  feldspar  with  large  amounts  of 
white  quartz.  Euxenite  in  small  quantities  is  reported  to  have  been  found  along 
the  footwall.    No.  2  vein  seems  to  have  a  dip  of  85  degrees  to  the  northwest. 

Shipments  were  made  during  the  winter,  and  in  March,  1920,  when  the 
property  was  visited,  roads  were  being  made  and  a  scow  was  being  built  to  carry 
the  feldspar  to  the  south  end  of  the  lake  in  summer.  From  10  to  20  men  have 
been  employed  under  the  direction  of  Sherman  Orser. 
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Xorman  B.  Davis,  Union  Bank  Building,  Ottawa,  is  manager  for  O'Brien 
and  Fowler. 

O'lIoUoran. — Early  in  1919  J.  H,  Mendels  of  Perth  shipped  three  carloads 
of  feldspar  from  Elliott's  siding  near  Christie  lake.  The  spar  was  obtained  from 
a  vein  on  the  farm  of  Michael  O'Holloran  in  Bathurst  township.  This  was  the 
Hrst  work  done  on  this  deposit. 

Beynolds. — Work  was  continned  in  tlie  Eeynolds'  pit  in  the  east  half  of  lot  16, 
i^oncession  X,  Portland  township,  nntil  September  1,  1919.  At  the  end.  of  the  year 
fourteen  men  were  engaged  in  sorting  the  dump. 

Timmin.'i. — A  steam  ])lant  bought  l)y  Felds])ar  Quarries.  Limited,  will  be  set  up 
in  January  at  a  feldspar  deposit  on  tbe  farm  of  John  Timmins  in  part  of  lots  IT 
and  18,  concession  XI,  Portland  township. 

The  officers  of  Feldspar  Quarries,  Limited,  are :  president  and  general  man- 
ager, Gordon  C.  Edwards,  Toronto;  vice-president,  11.  E.  Schneider,  Eochester, 
X  .Y. ;  secretary-treasurer  and  superintendent,  W.  T.  Coates,  Yerona,  Out.  The 
head  office  is  at  15  Manning  Arcade  Annex,  Toronto.  The  Company  is  controlled 
by  Dominion  Feldspar  Corporation,  incorporated  in  the  State  of  Delaware. 

Universal  Silicates,  Limited. — Universal  Silicates,  Limited,  started  drilling 
by  hand  in  February,  19.20,  to  test  a  feldspar  deposit  near  Maberley.  The  deposit 
is  in  lot  15  of  concession  YI,  township  of  South  Sherbrooke,  and  about  two  miles 
from  Maberley  station  by  the  winter  road  and  three  and  a  half  miles  by  the  summer 
road.    It  is  on  the  farm  of  Eobert  J.  Patterson,  who  is  in  charge  of  the  work. 

The  company  is  capitalized  at  $1:0,000  divided  into  shares  of  $100.00  par 
value.  H.  T.  Bush,  1108  Eoyal  Bank  Building,  Toronto,  is  president,  and  P.  J. 
Dwyer,  59  Yonge  Street.  Toronto,  vice-president  and  manager. 

In  ]\Iarch,  1920,  this  company  began  work  with  a  force  of  nine  men  on  a 
feldspar  deposit  near  Hylda  on  tlie  Central  Ontario  railway,  north  of  Bancroft. 
This  deposit  is  on  the  farm  of  George  Watson  in  lot  22,  concession  YI,  Monteagle 
township.  The  first  shipments  will  probalily  l)e  made  from  Ilybla  station,  whicli 
is  tAvo  miles  from  the  quaf-ry,  but  later  a  siding  within  a  quarter  of  a  mile  of  the 
deposit  may  be  used.     Fred  W.  Musclow,  Ilybla,  Ont.,  is  foreman  at  this  quarry. 

Fluorite 

Dwyer. — In  the  winter  of  1919-1920,  P.  J.  Dwyer,  of  59  Yonge  Street, 
Toronto,  was  driving  an  adit  on  lot  8,  concession  XXII,  Cardiff  township,  to 
reach  a  vein  of  fluorite. 

Noyes. — The  Canadian  Industrial  Minerals,  Limited,  continued  work  on  the 
L^oyes  mine  near  Madoc  during  1919  and  employed  an  average  of  30  men. 

The  Xo.  2  shaft  was  sunk  to  a  depth  of  230  feet  and  a  winze  put  down  103 
feet  from  the  first  level.  Drifting  was  done  for  a  distance  of  1,210  feet  on  the 
100-ft  level  and  150  feet  on  the  200-ft  level;  80  feet  of  cross-cutting  was  done 
on  tlie  100-and  200-ft.  levels.  An  electric  hoist  with  a  75-h.p.  motor  was  installed 
and  a  washing,  picking  and  crushing  plant  erected  during  the  year. 
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During  the  year  2,586  tons  of  iiuorite  were  mined  and  shipped.  R.  C.  Bryden,. 
Madoc,  is  manager. 

Perry. — Cross,  Wellington  and  Bowman  worked  the  Perry  mine  on  lot  11, 
concession  XIII,  Huntingdon  township,  near  Madoc,  during  the  year  1919.  The 
work  consisted  chiefly  in  sinking  No.  3  shaft,  which  was  continued  to  a  depth  of 
.148  feet  and  in  drifting  175  feet  north  and  south.  Six  hundred  tons  of  fluorite 
were  shipped  and  13  men  were  employed. 

Gold 

Golden  Fleece. — The  Cohalt  Frontenac  Mining  Company,  Limited,  worked 
all  of  1919  at  the  Golden  Fleece  mine  near  Flinton,  Ont.,  and  carried  on  under- 
ground development  during  part  of  the  year. 

When  inspected  on  February  12,  1920,  the  shaft  was  100  feet  deep  at  an  angle 
of  about  TO  degrees.  The  first  level  has  been  opened  at  90  feet  and  200  feet  of 
drifting  and  cross-cutting  done.  There  are  also  two  disused  shafts  on  the  prop- 
erty which  are  said  to  be  75  and  85  feet  deep. 

The  mill,  which  contains  a  24;-inch  by  14-inch  Mitchell  jaw  crusher,  ten 
stamps  and  amalgamating  plates,  ran  at  intervals  during  the  year;  a  200-ton  ore- 
bin  was  built  beneath  the  crusher.  An  extension,  72  feet  by  115  feet,  has  been 
added  to  the  mill  building  and  will  be  used  to  house  a  cyanide  plant,  most  of  the 
machinery  for  which  had  arrived  but  had  not  yet  been  set  up. 

The  directors  of  this  company  are:  president,  George  W.  Milne,  Stoney  Creek, 
Ont.;  vice-presidejit,  Noah  Dyment,  Guelph,  Ont.;  manager,  D.  H.  Fletcher, 
Flinton,  Ont.;  John  McFarlan,  London,  Ont.;  Andrew  Dodds,  Belmont,  Ont.; 
J.  W.  Guyatt,  Binbrook,  Ont.;  M.  E.  Fletcher,  Hamilton,  Ont.;  A.  S.  Glover. 
Hamilton,  Ont.  The  secretary-treasurer  is  V.  A.  Burke,  Toronto.  The  head  office 
is  at   Flinton,   Ont. 

Ore  Chimney. — The  Ore  Chimney  Mining  Company.  Limited,  Xorthljrook, 
Ont.,  capitalization  $1,200,000,  did  no  mining  in  1919,  l)ut  completed  six  dams  on 
the  Skootamatta  river.  In  1920  four  more  dams  will  be  built  and  a  hydro-electric 
power  plant  completed. 

The  officers  are:  president  and  managing  director,  A.  E.  Fletcher,  Xorth- 
hrouk,  Ont.;  vice-president,  A.  Bauer,  Waterloo,  Ont.;  directors,  F.  E.  Misener, 
Hamiltoji.  Ont.;  Charles  Zinn,  New  Dundee,  Ont.;  Charles  Siple,  Woodstock, 
Ont.;  F.  E.  Slater,  Woodstock,  Ont.;  J.  M.  Fletcher,  Buffalo,  N.Y. ;  A.  E.  Gum- 
ming, Buffalo,   N.Y. ;  secretary-treasurer,   S.   G.  Both,  Northbrook,   Ont. 

Graphite 

Black  Donald. — The  Black  Donald  Graphite  Company,  Limited,  operates  the 
Black  Donald  graphite  mine  on  Whitefish  Lake  fourteen  miles  west  of  Calabogic. 

During  the  year  1919.  advantage  was  taken  of  the  decreased  demand  for 
graphite  to  remodel  tlic  mill  and  equipment.  The  buddies  formerly  used  were 
r('|)Uiccd   by   flotation    machines;    as   a  result   of   this  the   carbon   content   of   the 
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lubricating  flake  has  been  increased  from  85  per  cent,  to  95  per  cent,  of  graphite 
carbon.  Tliree  grades  of  lubricating  flake  are  manufactured:  No.  1,  or  coarse; 
N'o.  2,  or  fine ;  and  No.  3,  or  powdered  flake.  In  addition  to  the  flake  graphite,, 
three  grades  of  foundry  and  stove  polish  plumbago  are  produced.  These  are  sold 
in  compotition  with  the  products  from  the  islands  of  Ceylon  and  Madagascar. 
The  plant  now  has  a  capacity  of  25  tons  of  refined  graphite  per  day. 

The  mining  during  the  year  consisted  in  continuing  the  drift  from  No.  3 
shaft.  The  ore  was  taken  from  the  raises  and  stopes  at  a  depth  of  300  feet  and 
al)out  400  feet  northeast  of  the  shaft. 

The  refined  product  is  hauled  to  the  railway  at  Calabogie  by  a  number  of 
2-ton  trucks  and  4-horse  teams. 

The  plant  consists  of  two  125-h.p.  Goldie-McCullough  boilers  for  heating 
and  drying,  an  electrically  driven  compressor  of  a  capacity  of  450  cu.  ft.  per 
minute  and  an  electrically  driven  hoist.  The  mill  is  equipped  throughout  with 
motors,  the  total  amount  of  power  used  being  about  350  horse  power,  which  is 
obtained  from   the   company's  hydro-electric  generating  station. 

An  average  of  50  men  was  employed  during  the  year. 

The  officers  of  the  company  a,re :  R.  F.  Bunting,  president  and  treasurer ; 
1>.  A.  Telfer,  secretary,  Calabogie;  John  D.  Patno,  superintendent. 

Tiiiniiins. — At  the  Timmins  graphite  mine  near  Stanleyville  the  mill  and 
refinery,  which  were  being  built  in  1918,  were  completed  and  milling  commenced 
in  May.  1919. 

Tlie  mill  was  operated  during  part  of  Ma}^,  June,  July  and  August,  and 
treated  2.000  tons  of  ore,  from  which  150  tons  of  graphite  concentrates  were 
obtained.  Most  of  the  material  treated  was  the  over-burden  or  surface  soil  over- 
lying some  of  the  deposits  and  containing  graphite.  In  addition  to  this,  approxi- 
mately lO.OiiO  tons  of  ore  was  mined  from  an  open-cut,  and  is  stock-piled  for  use 
on  the  resumption  of  operations. 

At  the  beginning  of  September,  1919,  the  mill  was  closed  down,  and  two 
additional  units  installed,  making  four  units  of  the  Spearman  process,  which  have 
a  capacity  of  125  tons  or  more  of  ore  per  day. 

The  process  of  treatment  is  briefly  as  follows,  as  indicated  by  the  accompany- 
ing flowsheet: 

The  ore  passes  through  a  gyratory  crusher,  and  is  elevated  into  a  large  storage 
bin,  from  wliich  it  is  fed  (together  with  the  required  amount  of  oil  and  water) 
automatically  into  a  six-foot  ball  mill,  and  a  classifier  in  closed  circuit.  The  fine 
from  the  classifier  passes  to  a  Spearman  concentrator,  which  delivers  the 
concentrates  to  an  unwatering  machine;  the  latter  in  turn  delivers  it  to  a  rotary 
dryer.  The  concentrate  from  this  dryer  runs  about  70  per  cent,  carbon.  Tlie 
product  is  then  refined  and  graded  into  the  different  sizes  by  passing  through 
finishing  rolls,  burr  stones,  and  90-  and  150-mesh  silk  reels,  giving  three  grades  of 
concentrates :  Xo.  1  Flake,  No.  2  Flake,  and  Dust.  No.  1  Flake,  or  plus  90-mesh, 
gives  the  following  screen  test  and  analysis: 
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Screen  Test.  Per  cent. 

Coarser  than  10  mesh   0 .  00 

Minus  10  Plus  20  mesTi 7.31 

20           40            52.97 

40           60            28.29 

60           80            10.24 

80         100            .44 

100         150            .29 

150         200            .18 

200                          .28 

100.00 

AXALY.SIS.  Per  cent. 

Graphitic  Carbon    92 .  76 

Silica 2 .46 

Iron  (as  pyrite  FeS;)    .04 

Iron  Oxide"  (FeO)    1 .17 

Alumina .70 

Lime .76 

Magnesia    .88 

Manganese  Oxide    trace 

Potash   (KoO)    .09 

Soda  (Na.O)    .12 

Carbon  dioxide   (("O,)    .30 

Sulphur  .05 

Combined  water  and  loss  at  red  heat  excluding  carbon  dioxide....  .47 

99.80 

Xo.  .2  Flake  analyses  from  To  per  cent,  to  80  per  cent,  in  carbon  and  the  dust 
55  to  65  per  cent. 

The  flake  produced  amounted  to  about  73  per  cent,  of  the  total,  and  55  per 
cent,  of  the  flake  grades  as  Xo.  1. 

The  power  plant  consists  of  two  100-h.p.  locomotive-type  boilers,  one  150-h.p. 
steam  engine  and  a  30-h.p.  steam  engine. 

W.  P.  Alderson  is  superintendent,  employing  65  men. 

Gypsum 

Ontario  Gijp.siiut  Company,  Limited. — -This  compaiiy  operates  a  plant  at 
Caledonia,  Ont.,  for  the  manufacture  of  gypsum  products  and  obtains  gypsum 
from  its  own  mines — the  Caledonia  mine  at  the  town  of  that  name  and  the  Carson 
or  Garland  mine  about  three  miles  south  of  Caledonia.  In  December  the  company 
bought  the  plant  of  the  Canada  Plaster  Board  Company,  Limited,  which  was  built 
beside  the  Ontario  Gypsum  Company's  mill. 

The  Caledonia,  deposit  is  tapped  l)y  means  of  a  slope  450  feet  long  which  has 
a  grade  of  10  per  cent,  for  the  first  300  feet  and  20  per  cent,  for  the  remainder  of 
the  distance.  There  are  three  seams  of  gypsum  here  at  50,  65  and  77  feet  vertical 
depths  respectively,  but  only  the  seam  at  65  feet  is  now  being  worked.  About  100 
men  are  employed  at  the  mine  and  mill.    John  Renwick  is  mine  foreman. 

The  Carson  mine  was  worked  until  July  and  was  not  re-opened  until  January, 
1920.     AVm.  Smith  is  foreman. 

Tlie  company  has  continued  to  work  at  the  shaft  at  Lythmore,  but  progress 
has  been  slow  owing  to  a  large  inflow  of  water.  At  the  end  of  the  year  the  shaft, 
was  53  feet  deep.    Joseph  Marks  is  foreman. 

9.    M.    P.RT    I. 
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The  officers  of  the  company  are :  president,  "W.  G.  Case,  Buffalo,  X.Y. ;  vice- 
president,  Melvin  B.  Church,  Grand  Eapids.  Mich.;  secretary-treasurer  and  general 
manager,  E.  E.  Haire,  Paris,  Ont. ;  director  and  superintendent,  A.  J.  Parkhurst, 
Caledonia,  Ont. 

Iron 

\Consolidated  Iron  and  Steel  Corporation,  Limited. — The  Consolidated  Iron 
and  Steel  Corporation,  Limited,  was  formed  in  1919  with  $8,000,000  stock  in 
shares  of  $10  par  value  and  $6,000,000  bonds.  This  corporation  is  givini,' 
$1,750,000  stock  and  $750,000  bonds  in  payment  for  the  Dreany  magnetite  claims 
which  are  situated  about  four  miles  north  of  Goudreau  station  on  the  Algoma 
Central  railway.  It  also  has  an  option  on  some  600  acres  in  Leeds  county  about 
half  way  between  Delta  and  Lyndhurst  stations  on  the  Brockville  and  WestporJ 
railway  in  concession  X  of  the  township  of  Bastard  and  the  adjoining  portions  of 
the  township  of  Lansdowne. 

The  work  done  by  the  company  in  1919  was  limited  to  prospecting  and  test- 
pitting  some  of  the  Leeds  county  deposits.  These  are  of  hematite  and  occur  in  tlui 
Potsdam  sandstone.  They  are  of  particular  interest  because  it  was  to  smelt  ore 
from  similar  deposits  in  this  locality  that  the  first  iron  furnace  in  Ontario  w;is 
built  about  1800  at  Furnace  Ealls  (now  called  Lyndhurst)  on  the  Gananoqno 
river.     Pour  cars  of  hematite  were  shipped  during  1919. 

The  acting  directors  are :  president,  Thomas  Daigle,  Detroit,  Mich. ;  F.  Farn- 
ham  and  J.  McDonald,  Detroit;  Lieut.-Col.  Ii.  C.  Le  Yesconte  and  J.  Costigaii, 
Toronto.  . 

Iron   Pyrites 

Grasselli  Chemical  Company. — Operations  were  carried  on  by  this  company 
at  Clyde  Lake  siding,  near  Flower  station  on  the  Canadian  Pacific  railway,  about 
22  miles  south  of  Eenfrew.  The  property  is  located  on  lots  1  and  2,  in  the  first 
concession  of  Blithfield  township,  Eenfrew  county,  and  was  formerly  known  as  the 
Caldwell  pyrite  mine. 

The  underground  work  consists  of  two  shafts,  the  old  shaft  being  60  feet  deep 
on  a  60°  incline  and  the  new  shaft  234  feet  deep  on  a  56°  incline.  The  two  shafts 
are  connected  by  a  drift  460  feet  long  on  the  first  level.  On  the  first  level  a  drift 
has  been  run  120  feet  east  and  from  it  a  cross-cut  of  50'  feet  driven  a  distance  of  25 
feet  from  the  shaft.  Two  raises  were  made  to  a  height  of  22  feet  and  connected. 
About  400  tons  of  ore  were  shipped  during  the  year,  all  of  which  was  taken  from 
development  work.  A  loading  pocket  was  built  in  the  new  shaft  at  a  depth  of  l'i5 
feet.  The  shaft  was  timbered,  tracks  were  laid,  and  the  manway  completed.  A 
new  shaft-house  was  completed  and  the  headframe  enclosed. 

The  new  plant  consists  of  two  200-h.p,  Goldie-McCullough  boilers;  one  steam- 
driven  compressor,  450  cu,  ft.  per  min. ;  one  Marsh  Engineering  Company  hoist 
10  by  12,  and  a  Bowden  100  gal.  pump.  During  the  year  a  railway  of  36-inch 
gauge  was  built  between  the  mine  and  the  railway,  a  distance  of  8,500  feet.  At 
the  railway  the  foundations  were  laid  for  a  concentrating  plant,  which  will  be  com- 
pleted early  in  the  year.    The  ore  is  brought  into  the  mill  in  cars  and  dumped  on  a 
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grizzly,  from  which  the  coarse  product  goes  through  an  18-inch  Wabi  jaw  crusher 
and  thence  to  a  7o-ton  storage  bin.  From  the  storage  bin  it  is  elevated  to  a 
grizzly,  from  which  the  fine  product  passes  into  a  pair  of  14-  by  36-inch  "Wabi 
Cornish  rolls  and  the  coarse  product  goes  first  to  a  picking  belt,  and  then  to  the 
Cornish  rolls.  From  the  rolls  the  ore  is  elevated  by  a  14-in.  belt  bucket-elevator  to 
a  trommel  of  14-in.  mesh,  the  oversize  passing  to  14-in.  by  24-in.  AYabi  Cornish 
rolls.  The  fine  product  is  then  elevated  to  a  7-cell  Hartz  jig.  The  tailings  are 
discharged  by  an  elevator  and  the  ore  loaded  in  cars. 

The  capacity  of  the  plant  will  be  100  tons  of  finished  product  per  day.  The 
plant  will  be  supplied  with  power  by  two  fuel  oil  engines,  one  of  70  h.p.  and  one  of 
35  h.p.  A  15-k.w.  250-volt  generator  will  be  driven  by  the  35-h.p.  engine  and  will 
furnish  power  for  lighting  and  for  a  pump  at  the  lake. 

The  officers  of  the  company  are:  T.  C.  Grasselli,  president;  E.  R.  Grasselli, 
Cleveland,  Ohio,  secretary.  D.  S.  Tovey,  Flower  Station,  is  superintendent, 
employing  45  men. 


Kingdon  Mining,  Smelting  and  Manufacturing  Co.,  Limited,  Galetta. 
(1)    Shaft  House;    (2)   Mill;    (3)   Lead  Smelter. 


Queensboro. — The  Canadian  Sulphur  Ore  Company,  Limited,  operated  the 
Queensboro  pyrite  mine  near  Madoc  continuously  during  1919  with  a  force  of  80 
men.  The  ISTo.  3  shaft  was  sunk  80  feet  and  a  raise  was  made  from  the  third  level 
of  No.  3  shaft  to  the  second  level  of  No.  2  shaft.  During  the  year  the  ore  was 
stoped  between  the  second  and  third  levels  and  between  the  fifth  and  sixth  levels. 
All  the  ore  was  shipped  to  Hamilton. 

The  officers  of  the  company  are:  Alex.  Longwell,  Toronto,  president;  George 
H.  Gillespie,  Madoc,  Ont.,  vice-president;  H.  F.  Smeaton,  Queensboro,  Ont., 
superintendent. 

Lead 

Kingdon  Mine. — The  Kingdon  Mining,  Smelting  and  Manufacturing  Com- 
pany, Limited,  at  Galetta,  operated   continuously  during  1919. 
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Stoping  was  completed  on  1st  and  2nd  levels,  and  the  shaft  continued  to  the 
400-ft.  level. 

Drifts  were  run  135  feet  east  and  165  feet  west  on  the  333-ft.  level. 

During  the  year  a  mill  was  enlarged  and  now  has  a  capacity  of  200  tons  per 
day.  The  ore  from  the  shaft  is  taken  up  an  incline  to  the  grizzly,  and  from  there 
the  coarse  is  taken  to  the  crusher  and  then  elevated  to  the  trommel  screen.  The 
oversize  from  the  trommel  goes  to  the  rolls  and  the  fines  to  the  second  screen. 
From  the  second  screen  the  fines  go  to  the  five  James  tables  and  the  coarse  to  the 
200-ton  James  jig.     The  concentrates  are  then  taken  to  the  smelter  for  treatment. 

The  power  in  the  mill  is  supplied  by  one  20-h.p.  and  one  50-h.p.  motor. 

A.  G.  Municli  is  manager  and  C.  N.  Thompson,  superintendent,  employing 
80  men. 

Murphy. — Towards  the  end  of  the  j-ear  preparations  were  ])eing  made  to  start 
work  on  a  galena  prospect  in  Bedford  township,  Frontenac  county,  locally  known 
as  the  "Murphy  lead  mine."  It  is  on  lot  17,  concession  VI,  and  is  nine  miles 
northeast  of  Godfrey  station  on  the  Kingston  and  Pembroke  hranch  of  the  C.  P. 
railway.  The  claim  is  said  to  he  owned  by  George  Heck  of  Prescott,  Ont.,  and 
J.  D.  McLaurin  of  South  Orange,  IST.J.,  holds  an  option  on  it.  There  is  an  open 
pit^  25  feet  deep,  on  the  vein. 

M.  W.  Wambaugh,  of  616  Eastgate  Avenue,  St.  Louis.  Mo.,  completed  in 
December  the  placing  of  the  following  plant  on  the  property:  a  20-h.p.  semi- 
Diesel  engine,  an  8-inch  by  8-inch  Sullivan  air  compressor,  and  a  10-h.p.  single- 
drum  hoisting  engine.     It  is  reported  that  a  company  is  being  formed. 

Marble 

Bronson  Marble  Quarries. — The  Bancroft  Marble  Quarries,  Limited,  worked 
under  lease  the  marble  quarries  at  Bronson  on  the  Central  Ontario  branch  of  the 
Canadian  ISTational  railway  until  November,  1919,  when  work  was  stopped. 

The  officers  are:  president,  Walter  Page;  vice-president,  John  T.  Hepburn; 
secretary  and  manager,  John  E.  Hoidge;  all  of  Toronto.  The  head  office  is  at 
34  Price  Street,  Toronto. 

Mica 

Bedford. — In  the  summer  of  1918  Orser  and  Kraft  began  working  a  mica 
mine  near  Glendower,  on  the  farm  of  James  Fitzgerald,  three  miles  east  of  Godfrey 
station  on  the  Kingston  and  Pembroke  railway.  In  August,  1919,  the  Orser  Mica 
Company  succeeded  Orser  and  Kraft.  This  deposit  is  in  the  south  half  of  lot  5. 
concession  II,  township  of  Bedford,  and  was  first  worked  in  1896  by  P.  Folger,  of 
Kingston.  It  has  since  been  worked  intermittently  by  the  Bedford  Mining  Com- 
pany and  other  operators. 

The  mine  was  inspected  in  February.  1920,  and  the  shaft  was  then  70  feet 
deep.  Stoping  has  b6en  carried  on  but  a  short  distance  on  each  side  of  the  shaft. 
The  machinery  consisted  of  a  George  White  and  Sons  threshing  boiler  and  a  6-inch 
by  8-inch  hoisting  engine.  Six  men  were  employed.  Sidney  H.  Orser,  Perth, 
Ont.,  is  manager,  and  Frank  J.  Judge,  Glendower,  Ont.,  mine  foreman. 
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Connors  and  Daly. — Sidney  11.  Or.«er,  of  Perth,  0]it.,  began  workiuL;-  the 
Connors  and  Daly  mica  mine  with  a  small  force  of  men  in  September,  1919.  This 
mine  is  in  the  east  half  of  lot  G,  concession  YIII,  township  of  Bedford,  near  the 
west  end  of  Devil's  lake. 

Ess  Creeli. — The  Ess  Creek  mica  mine  is  owned  by  the  Standard  Mica  Com- 
pany. It  is  situated  near  Ess  Creek  Station  on  the  Canadian  National  railways, 
35  miles  east  of  Capreol.  "Work  was  started  in  May,  1919,  and  was  still  in  progress 
when  last  inspected  in  February,  1920.  Five  men  wore  then  employed.  At  this 
time  the  open  cut  on  the  pegmatite  vein  was  150  feet  long  and  30  feet  in  depth  at 
the  deepest  point.    Shipments  of  mnscovite  mica  to  Chicago  were  made  during  1919. 

This  occurrence  was  described  in  the  28tli  Annual  Eeport  of  the  Bureau  ot 
Mines. 

The  officers  of  the  company  are:  president,  W.  C.  Smith,  23  8  South  Wabash 
St.,  Chicago,  111.;  secretary.  Ben  Cohn,  La  Salle  St.,  Chicago;  mine  foreman, 
Albert  Arnold,  Ess  Creek,  Ont. 

Lacey. — The  Lacey  mine  in  lot  11,  concession  VII,  Loughborough  township, 
was  worked  continuously  in  1918  by  The  Loughborough  Mining  Company,  a  sub- 
sidiary of  the  General  Electric  Company,  of  Schenectady,  N.Y.  This  mine,  which 
has  been  the  largest  producer  of  mica  in  Ontario  for  many  years,  is  still  yielding  a 
fine  grade  of  amber  mica.  The  shaft  is  185  ft.  deep,  and  on  December  29,  1919, 
when  last  inspected,  the  deepest  working  was  the  stope  on  the  "  milky  vein,"  which 
liad  reached  a  depth  of  200  feet,  mica  still  showing  in  the  bottom  of  the  stope. 

The  officers  of  the  company  are:  manager,  George  W.  McXaughton;  super- 
intendent. Richard  Smith ;  mine  foreman,  John  Lees.  The  mine  post  office  is 
Sydenham.  Ont.     Twenty-three  men  were  employed  at  the  time  of  inspection. 

Phosphate 

Silver  Queen. — In  Deceml)er,  1919,  work  was  started  by  the  Dominion 
Improvement  and  Development  Company  on  the  Silver  Queen  phosphate  and  mica 
mine  which  has  been  idle  for  some  seven  years.  This  mine  is  in  the  east  half  of 
lot  13,  concession  Y,  township  of  Xorth  Burgess,  and  was  first  worked  for  mica  in 
1903,  but  some  phosphate  was  probably  shipped  before  that  year. 

The  mine  was  visited  in  February,  1920,  and  was  reached  by  driving  14  miles 
southwest  from  Perth.  Sixteen  men  were  employed,  mostly  in  sorting  the  dumps. 
An  adit  was  being  driven  into  the  side  of  a  small  hill  near  an  open  cut  which  is 
<!0  feet  long  and  reputed  to  be  120  feet  deep.  Power  for  drilling  was  being  supplied 
])y  a  16-h.p.  Waterous  threshing  boiler.  A  six-drill  Sullivan  compressor  and  a 
75-h.p.  locomotive-type  boiler  were  on*  order,  but  had  not  yet  arrived  at  the  mine. 
The  manager  stated  that  in  the  spring  three  other  phosphate  mines  owned  by  the 
company  in  Xorth  Burgess,  would  be  opened,  namely,  the  Haggerty  in  lot  3,  con- 
cession V;  the  Tully  in  lot  9,  concession  V,  and  the  Fairy  in  lot  9,  concession  VII. 

^Notwithstanding  fairly  heavy  falh  of  snow,  the  company  has  succeeded  in 
operating  a  Linn  tractor  between  the  mine  and  Perth  during  the  winter.  This 
tractor  carries  six  tons  and  bv  usino-  sleighs  as  trailers  as  much  as  17  tons  has 
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been  taken  to  Perth  at  a  time.  On  iced  roads,  it  is  said,  this  tractor  will  draw- 
three  sleighs  carrying  five  tons  each,  which  with  the  load  carried  by  the  tractor 
makes  a  total  load  of  21  tons. 

The  apatite  is  being  shipped  to  the  International  Agricultural  Corporation, 
Buffalo,  jST.Y.,  and  to  the  Capelton  Chemical  Fertilizer  Company,  Buckingham 
Junction,  Que. 

The  officers  of  the  company  are:  president,  Edward  Smith,  Prescott,  Ont.; 
managing  director,  Frank  E.  Smith,  Box  26,  Perth,  Ont, 

Talc 

Connolly. — The  Anglo-American  Talc  Corporation,  Limited,  operated  the 
l^nnolly  talc  mine  and  mill  near  Madoc  continuously  during  1919  and  employed 
25  men.    All  the  stoping  was  done  between  the  first  and  second  levels.    ?^o.  2  shaft 


Gratale  mill  and  power  house,  Eldorado  Miniug  and  Milling  Company. 


was  started  300  feet  east  of  the  main  shaft.    A  new  lead  mill  was  installed  in  the 
mill  for  pulverizing  the  talc. 

The  officers  are :  H.  S.  Predmore,  New  York ;  secretary,  H.  J.  Gilchrist,  New 
York;  superintendent,  Thomas  Carswell,  Madoc. 

Eldorado. — The  Eldorado  Mining  and  Milling  Company,  Limited,  head  office 
at  818  May  Street  South,  Chicago,  111.,  is  operating  the  Eldorado  talc  mine, 
situated  on  lot  20,  in  the  fifth  concession,  Madoc  township. 

The  officers  of  the  company  are :  S.  J.  Morand,  president ;  J.  J.  Morand, 
secretary;  Eobt.  Morand,  treasurer;  Charles  Brent,  manager;  R.  M.  Phillips, 
superintendent.     The  Canadian  office  is  at  Eldorado,  Ontario. 

The  ore  body  is  an  altered  siliceous  magnesian  limestone,  showing  a  width  on 
the  surface  of  over  200  feet. 
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The  mine  development  consists  of  two  shafts:  No.  1,  153  feet  deep;  No.  2,  155 
feet  deep.  Levels  at  75  feet  and  135  feet  connect  the  two  shafts.  A  cross-cut  has 
been  driven  at  the  second  level  across  the  ore  body,  which  shows  a  width  of  90  feet, 
with  ore  in  both  headings. 

Ore  is  hoisted  from  l)oth  shafts  by  steam  hoists.  A  small  Ingersoll-Kand 
steam-driven  compressor  supplies  air  for  three  drills.  The  mill  is  driven  hy  a 
100-h.p.  Goldie  and  McCulloch,  Wheelock  condensing  engine.  The  boiler  plant 
includes  one  60-h.p.  and  one  100-h.p.  return  tubular  boiler. 

Eock  is  hoisted  from  the  mine  by  a  skip  at  No.  1  shaft  and  a  cage  at  No.  2 
and  dumped  into  ore  bins.  From  the  bins  it  passes  over  a  grizzly  to  a  Champion 
jaw  crusher,  followed  by  a  Sturtevant  fine  crusher.  The  ore  then  passes  through 
a  steam  dryer  and  a  pair  of  Sturtevant  rolls  to  the  tube-mill  bins.     It  is  ground 


Talc  luilx,  ■   \siiiu-,     Eiiluiado  Mining  and  Milling  Co. 

in  two  5-ft.  by  22-in.  tube  mills  and  passes  direct  from  the  tubes  to  an  air  separator 
and  down  this  to  a  series  of  dust  chambers,  beneath  which  are  pointed  bins,  from 
which  the  products  are  drawn  directly  into  bags.  Four  grades  are  turned  out. 
The  mill  has  a  capacity  of  100  tons  per  day.  Products  are  sold  to  Canadian  trades, 
but  the  greater  part  of  the  output  is  shipped  to  the  United  States. 

A  waterpower  plant  is  being  installed  on  the  Moira  river,  which  passes  through 
the  property  within  200  feet  of  the  mill.  The  plant  comprises  a  concrete  dam  with 
stop-log  sluice  and  flume;  two  l-lO-h.p.  little  giant  turbines  and  the  necessary 
transmission  shafting,  gears,  etc.,  to  carry  power  from  the  wheels  direct  to  the  mill. 

A  second  mill,  to  grind  "  gratalc,"  a  special  product  obtained  from  a  large 
deposit  of  dark  grey  talc  lying  east  of  the  white  deposit,  is  being  erected  in 
connection  with  the  powerhouse.  This  mill  will  be  driven  direct  from  one  of  the 
turbines. 
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Flow  sheet,   Eldorado   talc  mill. 
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George  H.  Gillespie  and  \Co. — The  talc  mill  at  Madoc  was  iu  continuous 
operation  in  1919  treating  the  talc  from  the  Henderson  mine,  and  gave  employ- 
ment to  17  men. 

An  additional  unit  Avas  added  during  the  year,  including  two  8-foot  tube 
mills  with  the  necessary  equipment. 

George  H.  Gillespie  is  manager  and  T.  Ashley,  superintendent. 

Henderson. — The  talc  mine  of  the  Henderson  Mines,  Limited,  at  Madoc, 
operated  continuously  during  the  year  1919  with  a  force  of  six  men.  The  talc  was 
produced  from  between  the  third  and  fourth  levels  and  was  hauled  to  the  George 
H.  Gillespie  and  Company's  mill  at  Madoc  station.  A  small  amount  of  drifting 
was  done. 

The  officers  of  the  company  are :  president,  M.  H.  Ludwig,  Toronto ;  secretary, 
George  H.  Gillespie,  Madoc;  superintendent,  Richard  Rayner,  Madoc. 

v.— QUARRIES,  CLAY  AND  GRAVEL  PITS 

Granite 

Washago. — The  granite  quarry  at  Washago  in  Rama  township,  Ontario  county, 
is  owned  by  'Granite  Crushed  and  Dimension,  Limited.  The  head  office  is  at  88  St. 
David  Street,  Toronto. 

This  quarry  was  worked  for  six  weeks  in  the  summer  by  Robert  Theodore,  of 
Gravenhurst.  Crushed  rock  was  supplied  on  a  contract  to  J.  H.  McKnight  Con- 
struction Compan}^,  Limited,  of  Toronto. 

Limestone 

Beachville  White  Lime  Company. — The  limestone  quarry  of  this  company  at 
Beachville  operated  throughout  the  year  1919. 

The  face  of  the  pit  varies  in  height  from  32  to  42  feet.  The  shipments 
amounted  to  about  320,000  tons  of  stone  and  4,300  tons  of  lump  lime.  The  greater 
part  of  the  limestone  was  shipped  to  the  blast  furnaces  at  Hamilton  to  be  used  as  a 
flux,  and  the  remainder  to  sugar  refineries  and  to  the  American  Cyanamid  Com- 
pany, at  Niagara  Falls. 

If  the  rock  is  to  be  shipped,  it  is  loaded  directly  into  railway  cars  from  the 
quarry  by  two  derricks;  if  it  is  to  be  calcined,  a  third  derrick  carries  the  stone  to 
the  kilns  for  the  manufacture  of  lime. 

A  second  quarry  was  opened  a  short  distance  to  the  west. 

The  officers  of  the  company  are :  M.  S.  Shell,  president ;  J.  AY.  Blow,  secretary- 
treasurer;  C.  E.  Downing,  manager;  about  42  men  were  employed  during  the  year. 

Britnell  and  Company,  Limited. — The  quarry  at  Burnt  River,  Ont.,  operated 
by  this  company,  was  reopened  in  the  spring  of  1919  after  having  been  closed  for 
about  two  years.  A  new  plant  was  procured  and  crushing  and  shipping  were  com- 
menced about  August  1. 

The  part  of  the  quarry  which  is  being  worked  is  500  feet  long  and  has  a  face 
of  13  feet  of  limestone.     The  rock  is  hauled  by  tram  cars  and  horses  to  a  derrick 


1920  Mines  of  Ontario  127 

which  lifts  it  to  a  No.  6  crusher,  from  which  it  is  elevated  to  a  screen.  The  over- 
size passes  to  a  Xo.  3  crusher.  The  crushed  rock  from  both  crushers  is  elevated 
above  the  storage  bins,  where  it  is  screened,  and  distributed  in  three  bins  according 
to  size.  The  railway  cars  are  run  under  the  bins  for  loading.  The  grades  are 
■2-inch,  1-inch,  i/^-inch,  %-inch,  and  dust. 

A  160-h.p.  boiler  furnishes  steam  to  the  i50-li.p.  engine  which  drives  the 
crushing  and  screening  plant.  The  derrick  hoist  is  also  fed  from  this  boiler.  Two 
steam  rock  drills  are  run  by  a  10-h.p.  vertical  boiler. 

The  average  daily  shipment  from  August  1,  1919,  amounted  to  about  200  tons 
of  crushed  rock.    An  average  of  18  men  was  eiuployed. 

The  officers  of  the  company  are:  "William  Britnell,  president;  Edward  Britnell, 
general  manager;  Miss  Agnes  Britnell,  secretary-treasurer.  The  head  office  of  the 
<;orapany  is  at  the  rear  of  the  new  C.  P.  E.  Station,  North  Toronto. 

Canada  Cement  Company,  Limited,  Plant  No.  S. — The  Port  Colborne  plant 
of  this  compony  resumed  operations  on  February  1,  1920.  Since  that  date  two 
oleetrically  driven  well  drills  and  two  steam  shovels  have  been  used  in  the  quarry. 

In  September,  1919,  construction  work  began  on  a  leaching  plant  to  recover 
the  potash  from  the  kiln  gases. 

S.  R.  Preston  is  superintendent  and  John  Cuthbert  assistant  superintendent. 

Canada  Cement  Compdny  Plant  Xo.  5. — The  Canada  Cement  Company,  Lim- 
ited, worked  the  limestone  quarry  at  Plant  No.  5,  Point  Anno,  Out.,  during  all  of 
1919.  All  the  stone  quarried  is  used  in  the  local  plant  for  the  manufacture  of 
cement.  Another  20-foot  bench  is  being  removed  and  the  pit  is  now  from  65  to  80 
feet  deep.  Twenty-five  men  are  employed  in  the  quarry,  which  is  in  charge  of 
foreman  Stuart  Long. 

H.  L.  Shock  was  superintendent  at  this  plant  until  August,  when  he  was  suc- 
ceeded l)y  Albert  A.  Huck.     The  post  office  address  for  the  plant  is  Belleville,  Ont. 

Canada  Lime  Contpanij. — The  quarry  at  Coboconk  was  operated  from  April  1st 
to  the  end  of  the  year.  The  face  of  the  quarry  is  20  feet  in  height,  and  drilling  is 
done  by  a  steam  drill  and  a  well  drill  driven  by  a  gasoline  engine.  The  rock  is 
raised  to  the  kilns  by  a  steam  derrick.  Two  kilns  are  in  operation  and  lump  lime 
only  is  produced.     They  employed  16  men. 

C.  P.  Christie,  is  president  and  A.  S.  Pearce,  superintendent. 

Canada-  Cruslied  Stone  Corporation,  Limited. — The  limestone  quarry  at 
Dundas  was  worked  by  the  above  company  continuously  during  the  year  1919. 

The  quarry  is  now  worked  in  three  benches  with  a  total  face  of  98  feet — the 
upper  bench  38  feet;  the  middle  3,j  feet;  and  the  lower  25  feet.  Limestone  for 
flux,  sold  to  the  blast  furnaces  at  Hamilton,  is  taken  only  from  tlie  upper  level. 
The  two  lower  levels  supply  the  material  for  the  crushed  rock,  which  is  marketed  in 
sizes  from  -4  inches  to  %  inch. 

The  capacity  of  the  plant  has  been  increased  and  reached  a  maximum  daily 
output  of  4,700  tons  of  crushed  stone  during  the  month  of  September.  The  total 
output  for  the  year  was  about  386,000  tons.     Work  was  also  commenced  on  the 
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construction  of  a  new  screening  plant  and  belt  conveyors.  The  crushed  stone  will 
be  conveyed  to  a  stock-pile  from  which  it  will  be  elevated  to  the  screens  and 
loading  bins. 

In  the  quarry  are  two  steam  shovels,  seven  electric  drills  and  five  locomotives. 
Preparations  have  been  made  for  considerably  increasing  the  production  by  pur- 
chasing an  additional  steam  shovel,  drills  and  locomotives. 

An  average  of  125  men  was  employed  during  the  year  1919. 

C.  M.  Doolittle  is  president  and  general  manager;  J.  B.  Hart,  secretary- 
treasurer  and  assistant  manager;  George  Gruht,  superintendent. 

Christie  Henderson  Company. — The  Christie  Henderson  Company  at  Kelso, 
about  five  miles  west  of  Milton,  worked  continuously  during  1919  and  kept  two 
kilns  in  operation.  The  quarry  is  400  feet  long  and  has  a  face  of  65  feet.  Eighteen 
men  are  employed. 

W.  P.  Gamble  is  manager. 

'Coldwater. — A  quarter  of  a  mile  south  of  Coldwater  Junction,  in  lots  19  and 
20,  concession  XII,  Medonte  township,  is  a  limestone  quarry  which  has  been 
worked  continuously  since  1912.  It  was  opened  by  the  Peters  Coal  Company,  but 
is  now  being  worked  by  George  Higginson  and  Son,  Coldwater,  Ont.  Crushed 
limestone  is  produced. 

The  machinery  consists  of  a  No.  5  Gates  gyratory  crusher,  a  bucket  elevator, 
a  30-h.p.  motor  and  a  Cyclone  drill. 

When  inspected  in  October  eight  men  were  employed.  Fred  Higginson,  Cold- 
water,  is  superintendent. 

Croohston. — Quinlan  and  Eobertson,  Limited,  worked  the  limestone  quarry  at 
Crookston,  Ont.,  during  the  summer  of  1919.  It  is  situated  in  lot  10,  concession 
IX,  Huntingdon  township,  and  is  served  by  both  the  Canadian  Pacific  and  Grand 
Trunk  railways.  This  quarry  has  been  worked  for  many  years  and  at  present  the 
working  face  is  28  feet  high.     Only  crushed  rock  was  shipped  in  1919. 

William  E.  Tummon,  Crookston,  Ont.,  is  superintendent  and  had  16  men 
employed  when  the  last  inspection  was  made.  The  head  office  of  the  company  is 
in  Montreal. 

Crushed  Stone  Company,  Limited. — The  limestone  quarry  of  this  company, 
near  Kirkfield  in  Victoria  county,  operated  continuously  during  the  year.  The 
crushing  plant  and  quarry  are  on  adjacent  lots  in  the  township  of  Elgin,  the  plant 
being  on  lot  49,  North  Portage  road,  in  the  ninth  concession,  and  the  quarry  on 
the  east  half  of  lot  32,  in  the  eighth  concession,  and  are  served  by  the  Trent  Canal 
and  the  Grand  Trunk  railway. 

The  quarry  has  a  face  of  16  feet  and  is  800  feet  long.  A  20-ton  steam  shovel 
is  used  for  stripping,  and  drilling  is  done  by  a  4%-in.  well  drill.  The  rock  is 
loaded  by  a  100-ton  steam  shovel  with  a  5-yard  bucket  into  side-dump  cars,  which 
are  hauled  to  the  crushing  plant  by  two  dinky  engines.  The  cars  are  hauled  up 
the  incline  to  the  crusher  by  a  25-h.p.  electric  hoist.  The  rock  is  crushed  to  4  in. 
and  is  then  screened  to  remove  all  material  over  2  in,     A  small  part  of  this 
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oversize  is  shipped  direct  and  tlie  remainder  is  crushed  and  screened  into  five 
grades :  2-in.,  li/^-in.,  1-iu.,  %-in.,  and  14-in.  grit.  The  different  grades  are  con- 
veyed to  five  bins  which  have  a  total  capacity  of  450  tons.  The  rock  is  loaded 
directly  into  cars,  and  the  grit  passes  through  a  dryer  and  is  ground  by  three  sets 
of  rolls  to  a  dust  which  is  used  for  asphalt  paving.  The  average  output  of  lime- 
stone dust  is  about  30  tons  per  day.  A  locomotive  crane  engine  is  used  for  shimt- 
ing  cars  and  handling  crushed  rock  from  stock  piles. 

The  steam  plant  has  recently  been  replaced  by  one  electrically  driven.  This 
plant  consists  of  a  transformer  house  with  three  75-k.w.  transformers,  12,000  volts 
primary  and  600  volts  secondary.  Ten  electric  motors,  ranging  in  size  from  5  h.p. 
to  60  h.p.,  supply  the  crushing  and  screening  plant. 

During  the  year  75,000  tons  of  crushed  rock  were  shipped. 

The  officers  of  the  company  are:  Mrs.  W.  H.  Esler,  president;  G.  W.  Esler, 
manager  and  secretary;  W.  T.  McEae,  superintendent.  The  head  office  is  at  41? 
Yonge  St.  Arcade,  Toronto. 

Foster  and  Cra/n.— In  concession  II  of  Ottawa  front,  Nepean  township,  Foster 
and  Cram  opened  a  new  limestone  quarry  in  1919.  It  lies  on  tlie  west  side  of  the 
Merivale  road  and  is  but  a  short  distance  south  of  the  quarry  of  the  Rideau  Canal 
Supply  Company,  Limited.  Only  crushed  rock  is  produced.  The  machinery  con- 
sists of:  a  15-horsepower  vertical  boiler  which  supjDlies  steam  for  drilling,  a  20-inch 
by  18-inch  Sawyer-Massey  crusher,  a  50-horsepower  motor,  a  rotary  screen  and  a 
bucket  elevator.  Eobert  R.  Foster,  99  Irving  Street,  Ottawa,  is  manager,  and 
J.  jST.  Council,  foreman. 

Havihlcton. — The  Hambleton  limestone  quarry  east  of  the  village  of  Hagers- 
ville  is  now  owned  by  the  Hagersville  Crushed  Stone  Company,  of  which  Robert 
Hambleton,  Hagersville,  Ont.,  is  president  and  manager.  It  is  situated  in  the 
southwest  half  of  lot  28,  concession  I,  "  east  range,  plank  road,"  township  of 
Oneida.  The  excavation  now  extends  over  three  acres,  and  most  of  it  is  26  feet 
deep.    One  14-foot  layer  has  been  completely  and  a  12-foot  layer  partially  removed. 

The  machinery  consist  of  three  gyratory  crushers — a  No.  4  and  a  No.  8  Austin 
and  a  No.  5  Gates — a  trommel,  two  75-h.p.  motors  and  a  belt-driven  hoisting 
engine. 

This  quarry  was  worked  for  a  short  time  in  1919.  The  output  consisted 
entirely  of  crushed  rock. 

E.  Harvey  and  Son. — The  quarry  of  this  company  at  Rockwood  was  in  opera- 
tion for  nine  months  during  the  year  1919.  The  face  of  the  quarry  is  about  30 
feet.  There  are  two  kilns,  but  only  one  was  in  operation  during  the  year  and 
produced  about  2,500  tons  of  lime.     Twelve  men  are  employed. 

E.  Harvey  is  owner  and  T.  Hanna,  manager. 

Ingles. — The  Ingles  limestone  quarry  near  Hagersville  is  situated  in  lot  14, 
concession  XIII,  Walpole  township,  and  is  owned  by  the  Hagersville  Contracting 
Company,  Limited.  The  plant  consists  of  three  gyratory  crushers — a  No.  71/^  and 
a  No.  3  Gates  and  a  No.  5  Austin,  two  trommels,  and  a  150-h.p.  Jenckes  return 
tubular  boilor.    Hydro-electric  power  is  now  used. 


130  Department  of  Mines  No.  4 

Tliis  quarry  was  worked  from  June,  1919,  to  January,  1920,  the  output  con- 
sisting entirely  of  crushed  rock.  John  Stephens,  Hagersville,  Ont.,  is  superin- 
tendent. 

The  Longford  Quarry  Company,  Liniiicd. — The  quarry  of  this  company 
situated  near  Longford,  Ont.,  in  the  east  part  of  lots  20,  21,  22,  23  and  21,  Front 
concession,  Rama  township,  was  worked  on  a  small  scale  during  the  summer  of 
1919.     Building,  dimension  and  monumental  stone  was  produced. 

The  officers  of  the  company  are:  president,  AVilliam  Thomson,  Orillia,  Ont.; 
vice-president,  E.  C.  Wainwright,  Huntsville,  Ont. ;  secretary-treasurer,  Allan 
McPherson,  Longford,  Ont.;  directors,  the  ahove  mentioned  and  John  Adams, 
Longford,  Ont.,  Andrew  Craig,  Xorth  Bay,  Ont..  and  Mrs.  Alma  Wainwright, 
Huntsville,  Ont. 

Michigan  Central. — The  Michigan  Central  Railroad  quarry  west  of  Hagers- 
ville, Ont.,  in  lot  13,  concession  XITI,  Walpole  township,  has  heen  described  in 
previous  reports  of  the  Bureau.  The  quarry  was  opened  for  the  season  in  April 
and  work  was  continued  until  January,  1920.  jMost  of  the  output  consisted  of 
crushed  rock  for  track  surfacing.  Dennis  E.  Cronin,  Hagersville,  Ont.,  is  super- 
intendent. 

Midland  Iron  and  Steel  Company,  Liniiied. — This  company  worked  a  lime- 
stone quarry  near  Longford,  Ont,  in  the  east  part  of  lots  26  and  27,  Front  con- 
cession, Eama  township,  from  October,  1918,  to  August,  1919.  The  product  was 
used  for  flux  in  the  Midland  blast  furnaces.  About  35  men  were  employed  under 
the  supervision  of  Thomas  Morgan. 

Point  Anne. — Crushed  limestone  was  produced  during  all  of  1919  at  the  quarry 
of  Point  Anne  Quarries,  Limited,  Ponit  Anne,  Ont.,  and  from  50  to  75  men  were 
employed. 

The  officers  of  the  company  are:  president,  M.  J.  Haney;  secretary-treasurer, 
A.  M.  Harnwell ;  manager,  J.  F.  M.  Stewart:  all  of  Toronto;  superintendent. 
A.  G.  Bennett,  Point  Anne,  Ont.  The  head  office  is  in  the  McKinnon  Building, 
Toronto. 

Queenston. — The  limestone  quarry  near  St.  David  in  Niagara  township  was 
worked  throughout  the  year  by  the  Queenston  Quarry  Company,  Limited,  and 
produced  both  crushed  stone  and  building  stone.  The  crushed  stone  shipped  during 
the  year  amounted  to  about  20,000  tons,  in  sizes  3-in.,  2-in.,  1-in.,  and  i^-in.,  and 
was  used  for  building  purposes,  roads  and  a  small  amount  for  flux.  The  building 
stone  includes  dimension  blocks,  bases  and  cut  stone.  The  cut  stone  is  shaped  by 
two  gang  saws  and  one  diamond  saw.     An  average  of  40  men  was  employed. 

Cliarles  Lowrey  is  president  and  manager  and  G.  W.  McKeown,  secretary. 

Rideau  Canal  Supply  Company,  Limited. — The  Eideau  Canal  Supply  Com- 
pany, Limited,  continued  to  work  their  limestone  quarry  on  the  Merivale  road  in 
concession  IT,  Ottawa  front,  ISTepean  township,  near  the  city  of  Ottawa.     Crushed 
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rock  only  was  produced  in  1919.  The  machinery  consists  of:  a  Climax  crusher, 
26  inches  by  14  inches;  a  bucket  elevator;  a  trommel;  a  75-horsepo\ver  motor  and 
two  small  vertical  steam  boilers  for  drilling.  Gilbert  Julien,  Canal  Basin,  Ottawa, 
is  manager,  and  Thomas  Holmes  is  quarry  foreman. 

I).  Jiohcrtson  and  Conipauij,  Lid. — This  company  operated  its  limestone  quarry 
near  Milton  throughout  tlie  j'ear  3  919.  The  production  during  the  year  consisted 
of  7,125  tons  of  lime  and  240  cords  of  rubble  stone;  twenty-two  men  were  employed. 

D.  Eobcrtson,  Milton,  is  manager. 

//.  Robillard  and  Son. — H.  KoI)illard  and  Son  are  working  in  conjunction 
with  Laurentian  Stone  Company.  Limited,  a  large  limestone  quarry  in  lot  22,  con- 
cession I,  township  of  Gloucester.  This  quarry  is  about  two  miles  east  of  Ottawa 
on  the  south  side  of  the  Montreal  road.  Crushed,  building  and  dimension  stone 
are  produced  and  two  lime  kilns  are  kept  burning  when  market  conditions  warrant. 
The  machinery  includes  a  gasoline  engine,  a  crusher,  a  trommel  and  a  10-horse- 
power  vertical  boiler  for  drilling.  Bruno  E.  Eobillard,  19.5  Xicholas  Street, 
Ottawa,  is  manager. 

Standard  While  Lime  'Company,  Limited. — This  company,  with  headquarters 
at  Guelph,  operates  limestone  quarries  and  lime  kilns  at  Beachville,  St.  Marys 
and  Guelph. 

At  Beachville,  where  the  largest  plant  is  situated,  the  company  has  two 
quarries,  one  of  which  supplies  limestone  for  l)urning  and  the  other  rock  for  use 
at  ])last  furnaces,  sugar  refineries  and  the  American  Cyanamid  Company's  factory 
at  Niagara  Falls.  The  face  of  the  latter  quarry  was  formerly  about  20  feet  high, 
but  during  the  year  another  bench  of  22  feet  was  started,  making  the  greatest 
depth  now  42  feet.  Loading  is  done  by  steam  derricks.  Sixty  men  are  employed 
in  these  quarries. 

The  Guelph  quarry  was  worked  all  year  and  both  lump  and  hydrated  lime 
were  produced.     The  force  consisted  of  10  men. 

The  St.  Marys  quarry  was  worked  for  six  months,  all  work  being  done  by 
hand  with  a  force  of  six  men.     One  kiln  only  was  used  and  produced  lump  lime. 

The  officers  of  the  company  arc:  D.  D.  Kennedy,  president;  J.  Kennedv, 
manager. 

St.  Marys  Cement,  Limited.— The  St.  Marys  quarry  was  operated  continu- 
ously during  the  j^ear  1919. 

The  new  crushing  plant  and  conveyor  were  put  into  operation  and  an  addi- 
tional 85-ton  steam  shovel  with  a  2i/2-yard  bucket  and  a  6-ton  gasoline  locomotive 
were  added  to  the  quarry  equipment.  The  broken  limestone  is  loaded  by  steam 
shovels  into  cars,  hauled  by  the  gasoline  locomotive  to  the  foot  of  an  incline  and 
tlien  raised  to  the  crusher. 

The  material  from  the  clay  pit  is  loaded  into  cars  by  a  shovel  operated  by  an 
electric  motor. 

During  the  year  80.000  tons  of  clay  were  excavated  and  150,000  tons  of  rock 
quarried. 
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Work  was  commenced  on  a  new  office  and  laboratory  building;  this  will  be  a 
three-storey  building,  100  feet  by  50  feet,  of  steel  and  concrete.  The  testing 
laboratory  will  be  on  two  floors,  each  50  feet  by  50  feet,  and  will  also  contain  a 
fully  equipped  first-aid  room. 

Twenty-five  men  are  employed  in  the  quarry. 

The  officers  of  the  company  are:  Geo.  H.  Gooderham,  president;  Mark  Irish, 
secretary;  J.  G.  Lind,  manager. 

Toronto  Plaster  Company,  Limited. — This  company  operated  at  Teeswater 
from  March  1  to  the  end  of  the  year. 

The  quarry  has  a  face  of  38  feet  and  is  worked  in  benches,  the  rock  being 
hoisted  up  the  incline  to  the  plant.  Three  kilns  were  in  operation,  each  with  a  daily 
capacity  of  8  tons.  The  production  during  the  year  amounted  to  4,900  tons  of 
hydrated  lime  and  a  small  amount  of  lump  lime  for  the  local  trade.  Eighteen 
men  were  employed. 

The  officers  of  the  company  are:  president,  John  Kennedy,  Guelph;  vice- 
president,  H.  W.  Calkins,  Toronto;  secretary-treasurer,  D.  E.  Kennedy,  Teeswater. 

Toronto  Lime  Company. — The  plant  of  this  company  at  Dolly  Varden  was  in 
operation  for  six  months  in  1919.  The  quarry  has  a  face  of  38  feet.  Only  one 
J<iln  was  operated  during  the  year.     Twelve  men  were  employed. 

W.  Gowdy,  Limehouse,  is  manager.  The  head  office  of  the  company  is  at 
§6  Queen  Street  East,  Toronto. 

Uhthoff.—A  limestone  quarry  at  Uhthoff,  Ont.,  near  the  C.  P.  R.  station,  has 
been  worked  continuously  since  1912  for  crushed  rock.  It  is  owned  by  the  Ontario 
Stone  Corporation,  Limited,  whose  head  office  is  at  611  Excelsior  Life  Building, 
Toronto,  and  lies  in  lot  10,  concession  four,  North  Orillia  township. 

The  plant  consists  of:  a  No.  6  Kennedy  gyratory  crusher  driven  by  a  75-h.p. 
motor;  a  Canadian  Ingersoll-Eand  12-inch  by  12-inch  compressor  driven  by  a 
75-h.p.  motor;  a  16-foot  trommel  driven  by  a  10-h.p.  motor;  and  the  necessary 
conveying  belts.  In  addition  to  the  conveyors  for  stock-piling  the  crushed  lime- 
stone, a  conveying  belt  driven  by  a  26-h.p.  motor  leads  through  a  concrete  tunnel 
below  the  stock-piles  and  delivers  the  rock  to  an  inclined  belt  which  loads  the 
railway  cars. 

The  head  office  of  the  company  is  at  611  Excelsior  Life  Building,  Toronto. 
W.  A.  McCaffrey,  of  Toronto,  is  president,  and  George  F.  Morse,  Uhthoff,  Ont.,  is 
superintendent. 

Wentworth  Quarry. — The  crushing  plant  of  the  "VVentworth  Quarry  Company* 
Limited,  at  Vinemount,  was  operated  from  April  15,  1919,  to  the  end  of  the  year. 

This  limestone  quarry  has  a  face  of  17  feet  from  which  the  rock  is  loaded  into 
cars  by  a  No.  2  Marion  steam  shovel  with  a  1^2-}'^.  dipper.  The  cars  are  taken 
up  an  incline  to  the  crushing  plant,  which  consists  of  2  crushers,  a  set  of  rolls  and 
screens.  A  gas-producing  plant  supplies  the  115-h.p.  engine  whicli  furnislies  power 
for  the  mill.  The  shipments  during  the  year  amounted  to  69,000  tons.  Sixteen 
men  were  employed. 
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The  officers  of  the  company  are :  William  Martin,  president ;  James  Thompson, 
secretary:  S.  Schwendeman,  manager,  Vinemount. 

Quartz 

The  quartz  quarries  of  the  Dominion  Mines  and  Quarries,  Limited,  on  East 
Neebish  Island,  of  the  McPhail  and  Wright  Construction  Company,  Limited,  at 
Bellevue,  Ont.,  and  of  Electro-Metals,  Limited,  near  Killarney,  Ont.,  were  all  idle 
in  1919. 

Trap 

Bruce  Mines  Quarry. — Bruce  Mines  Trap  Eock  Company,  Limited,  worked 
the  trap  rock  quarry  at  Bruce  Mines,  Ont.,  during  the  summer  and  employed 
55  men. 

The  officers  of  the  company  are :  president,  W.  S.  Edwards.  Sault  Ste.  Marie, 
Mich.;  secretary,  Perry  E.  Wurst,  Tabor  Pump  Co.,  Buffalo,  N.Y. ;  directors,  the 
above-mentioned  and  B.  C.  Tabor,  Buffalo,  N.Y.,  and  W.  B.  Tabor,  Alpena,  Mich. 
Irvine  Appleton  of  Bruce  Mines  was  superintendent. 

Intercitles  Quarrij. — The  trap  quarry,  situated  l)etween  the  cities  of  Port 
Arthur  and  Fort  William,  and  owned  by  the  Intercities  Quarries  Company,  Lim- 
ited, was  worked  for  road  metal  for  three  months  in  the  summer  of  1919.  It  had 
been  idle  since  1911.  The  president  of  the  company  is  J.  F.  Hewitson,  Port 
Arthur;  the  secretary  and  manager  is  Wm.  Colquhoun,  Whelan  Building,  Port 
Arthur. 

Marrigan  Quarnj. — The  Marrigan  trap  quarry  east  of  the  city  of  Port  Arthur 
on  Barepoint  near  the  shipyard  was  worked  during  1919  by  the  contracting  firm 
Chambers,  McQuigge  and  McCaffrey  Company,  Limited,  613  Excelsior  Life  Build- 
ing, Toronto.  The  trap  is  being  used  for  fill  in  connection  with  the  Port  Arthur 
breakwater.     W.  C.  Chambers,  Port  Arthur,  Ont.,  was  in  charge  of  the  work. 

Ontario  Bock. — The  Ontario  Eock  Company  operated  its  trap  rock  quarry  near 
Havelock  from  April  to  December,  1919,  and  shipped  42,350  tons  of  trap.  Thirty 
men  were  employed. 

During  1930  the  company  expects  to  increase  production,  and  with  this  end 
in  view  extensive  additions  are  being  made  to  the  plant,  which  will  be  electrically 
operated. 

The  officers  of  the  company  are :  president,  Alex.  Longwell,  Toronto ;  vice- 
president  and  general  manager,  G.  W.  Eayner,  Toronto;  superintendent,  S. 
Bradley,  Preveneau,  Ontario. 

Brick  Plants 

Boyd  Brick  Company. — The  Boyd  Brick  Company,  Limited,  commenced  the 
manufacturing  of  shale  bricks  near  Milton  in  June,  1919.  An  18-foot  face  of  red 
shale  is  being  worked.  The  plant  has  a  capacity  of  about  30,000  bricks  per  day. 
Seven  men  are  employed  in  the  pit. 

Eobert  Boyd,  Milton  Heights,  is  manager. 
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Credit  Forks  Tile  and  Bride. — The  Credit  Forks  Tile  and  Brick  Company,  at 
the  Forks  of  the  Credit,  commenced  work  in  July,  191U,  and  closed  in  November. 
The  company  has  two  kilns  with  a  daily  capacity  of  25,000  bricks.  The  pit  has 
a  face  of  40  feet  of  red  shale;  4  men  are  employed. 

The  officers  of  the  company  are :  president  and  manager,  J.  H.  McKnight : 
secretary-treasurer,  W.  E.  Douglas,  88  St.  Davids  St.,  Toronto.  S.  H.  Palmer  is 
superintendent. 

Don  Valley  Brick  Works. — The  Don  Valley  Brick  Works  at  Toronto  operated 
continuously  throughout  the  year  1919.  This  is  one  of  the  largest  brick  manu- 
facturing companies  in  the  Province.  The  pit  contains  different  grades  of  material, 
hence  a  number  of  varieties  of  brick  are  produced.  The  total  height  of  the  face.< 
is  about  200  feet.  The  lower  stratum  is  FTudson  shale,  with  a  height  of  65  feet ; 
it  is  worked  in  benches  of  8  feet  and  is  taken  up  the  incline  to  the  plant.  The 
second  layer  has  21  feet  of  sand,  the  third  layer  65  feet  of  Erie  clay,  and  the  upper 
pit  25  feet  of  bufi;  clay.  Each  of  the  different  grades  of  material  is  worked  as  a 
separate  pit.  The  production  consists  of  red  and  buff  bricks,  grey  stock  and 
hollow-ware.     Twenty-five  men  are  employed  in  the  pits. 

The  plant  is  operated  l)y  the  Robert  Davies  Estate.  John  Bowman  is  manager 
and  William  Burgess  superintendent. 

Hamilton  Pressed  Brick  Company. — The  plant  of  this  company  at  the  head 
of  Kensington  Ave.,  Hamilton,  was  operated  in  1919  from  May  to  the  end  of 
the  year. 

The  quarry,  which  has  a  face  25  feet  high,  contains  red  shale  which  is  loaded 
by  hand  into  tram-cars  and  taken  to  the  plant.  Four  men  were  employed  in  the 
quarry.  Ten  kilns  were  in  operation  during  1919,  the  output  being  over 
4,000,000  bricks. 

The  officers  of  the  company  are:  Eobert  Xew.  manager;  Herbert  New, 
secretary-treasurer.     The  head  office  is  in  the  Spectator  Building,  Hamilton. 

Interprovincial  Brick  Company. — The  plant  of  this  company  at  Cheltenham 
was  in  operation  during  the  year.  The  face  of  the  pit  is  23  feet.  The  material  is 
loaded  into  cars  by  an  Erie  steam  shovel  of  74-yard  capacity.  Six  kilns  are  oper- 
ated and  tlie  total  daily  capacity  of  the  plant  is  40,000  bricks. 

During  the  year  1919  the  company  purchased  a  steam  shovel  and  erected  one 
new  kiln  and  coal-handling  plant  capable  of  holding  600  tons.  Thirty-eight  men 
are  employed. 

The  officers  of  the  company  are:  president,  A.  0.  Dawson,  Montreal;  secre- 
tary, E.  Gr.  Glenn,  Toronto;  manager,  F.  B.  McFairen;  superintendent,  K.  Still- 
waugh. 

Logan  Brick. — The  Logan  brick  works  on  Greenwood  Avenue,  Toronto,  oper- 
ated from  April  1  to  the  end  of  the  year -1919. 

The  production  for  the  year  amounted  to  4,500,000  red  stock  bricks. 
Thomas  Logan  is  manager,  employing  26  men. 
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Milton  Pressed  Bride  Companij. — This  comi^any  operated  at  Streetsville  from 
March,  1919,  to  the  end  of  the  year.  The  face  of  the  pit  is  45  feet.  Four  kihis 
were  in  operation  with  a  total  capacity  of  24,000  hricks  per  day.  Four  men  are 
employed. 

J.  Behoo  is  superintendent. 

John  Price,  Liiniied. — The  plant  of  this  company,  on  Greenwood  Avenue, 
Toronto,  was  operated  during  the  year  1919,  the  production  amounting  to  T.400.000 
bricks.    Five  men  are  employed  in  the  pit,  which  has  a  face  of  45  feet. 

George  and  Charles  H.  Price  are  managers. 

Price  and  Smitli. — In  May,  1919,  Price  and  Smith,  Greenwood  Ave.,  Toronto. 
commenced  the  manufacture  of  red  l)rick;  the  production  to  the  end  of  the  year 
amounted  to  4,000,000  bricks.  The  pit  contains  blue  clay  and  is  about  45  feet 
deep;  four  men  are  employed  on  it. 

Price  and  Smith  are  owners  and  managers. 

Red  Star  Brick  and  Tile  Company,  Limited. — This  company  operated  at 
Stratford  for  five  montlis  during  1919,  producing  bricks  and  tiles.  The  tiles  are 
made  in  sizes  from  2i/2  inches  to  10  inches  in  diameter.     Six  men  were  employed. 

The  plant  is  operated  by  W.  IT.  Earnhardt. 

Standard  Brick. — The  plant  of  the  Standard  Brick  Company,  Limited,  on 
Greenwood  Avenue,  Toronto,  was  operated  throughout  the  year  1919.  The  daily 
capacity  of  the  plant  is  23,000  red  bricks. 

The  pit  shows  a  face  of  55  feet  of  blue  clay.    Four  men  are  employed. 

W.  Hayes,  532  Greenwood  Ave.,  is  manager. 

Stratford  Brick,  Tile  and  Lumber  Companij,  Limited. — The  plant  of  this 
company,  at  Stratford,  was  in  operation  for  five  months  during  1919.  The  pro- 
duction consisted  of  about  300,000  wire-cut  red  bricks  and  a  small  quantity  of 
drainage  tile.  The  clay  suitable  for  brick-making  extends  only  to  a  depth  of  about 
three  feet.     Eight  men  arc  employed. 

The  plant  is  owned  and  operated  by  J.  H.  Killer  and  E.  W.  Killer. 

Sun  Brick  Company. — The  plant  of  this  company  in  the  Don  Vallry.  near 
Toronto,  was  operated  throughout  the  year.  Tbe  pit  is  now  being  vrorked  in  three 
benches:  the  first  and  second  are  in  clay  with  a  face  of  about  10  feet  each:  the  third 
bench,  which  was  started  during  the  year,  is  in  shale  and  has  a  face  of  about  13  feet. 
The  plant  has  a  capacity  of  al)out  40.000  l)ricks  per  day.  Thirteen  men  are  em- 
ployed in  the  pit. 

Henry  M.  Pellatt  is  president  and  R.  F.  Wilson,  manager. 

Toronto  Brick  Company. — The  plant  of  this  company  at  Scarborough.  Out.. 
resumed  operations  in  March,  1919.  after  being  closed  down  for  two  years.  The 
sand  is  taken  from  the  pit  by  a  li/^-yard  clam-shell  bucket  and  placed  in  a  bin 
from  which  the  tram  cars  are  loaded.     It  i=:  then  liaulod  hy  horses  to  the  plant. 
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where  it  is  made  into  sand-lime  bricks.  The  capacity  of  the  plant  is  40,000  bricks 
per  day.  Three  men  are  employed  in  the  pit,  which  has  a  face  20  feet  high. 
F.  E.  "Watterman,  Sun  Life  Building,  Toronto,  is  manager. 

The  brickyard  of  this  company  at  Swansea  was  operated  during  1919.  At  the 
plant  sand  and  lime  bricks  are  manufactured,  the  lime  being  supplied  from  the 
company's  kilns  at  Coboconk.  The  sand  pit  has  a  50-ft.  face  and  the  material  is 
loaded  by  a  steam  shovel  with  a  %-yard  bucket.  The  average  output  of  the  plant 
for  the  year  was  about  20,000  bricks  per  day. 

J.  D.   Smith,  Swansea,  is  superintendent,  employing  25  men. 

The  limestone  quarry  at  Coboconk  was  operated  from  about  March  1  to  the 
the  end  of  the  year.  The  face  of  the  quarry  is  18  feet  in  height.  The  kilns  are 
charged  by  means  of  a  steam  derrick.  Lump  lime  is  produced  and  also  powdered 
lime  for  the  sand  and  lime  brick  plants  of  the  company  at  York  and  Swansea. 
The  lime  for  the  brick  plants  is  ground  by  rolls  electrically  driven.  Two  kilns 
were  kept  in  operation  and  6  men  were  employed. 

C.  M.  Callan  is  superintendent. 

A.  H.  Wagstaif. — The  plant  of  A.  H.  Wagstaff,  brick  manufacturer,  on  Green- 
wood Avenue  was  operated  for  eight  months  in  1919,  and  turned  out  about 
5,000,000  red  bricks.     Five  men  were  employed. 

A.  H.  Wagstaff  is  owner  and  manager. 

Yo7']c  Sandstone  Bricl-. — The  plant  of  the  York  Sandstone  Brick  Company 
at  East  Toronto  was  operated  from  April  7  to  the  end  of  1919.  During  the  winter 
months  the  material  is  hauled  by  teams  to  the  brick  plant  and  in  the  summer 
months  it  is  taken  from  the  pit  to  the  plant  by  a  belt  conveyor.  After  screening, 
the  sand  is  used  for  the  manufacture  of  sand-lime  bricks.  The  face  of  the  pit  is 
20  feet.    The  plant  has  a  daily  capacity  of  46,000  bricks. 

Thos.  J.  Smyth  is  secretary-treasurer  and  managing  director. 

Sand  and  Gravel 

Armstrong  Supply  Company. — The  Armstrong  Supply  Company  operated  a 
gravel  pit  and  washing  plant  at  Burlington  Heights  during  the  year  1919.  The 
plant  has  a  daily  capacity  of  500  tons  of  sand  and  gravel  in  two  grades,  %-incli 
and  2-inch.  A  15-ton  shovel  loads  the  material  into  cars  which  are  elevated  to  the 
plant  where  the  material  is  crushed,  screened  and  washed.  Power  is  supplied  by 
two  75-h.p.  and  one  40-h.p,  motor  for  the  screening  and  washing  plant.  The  face 
of  the  pit  is  40  feet  in  height;  7  men  are  employed. 

The  officers  of  the  company  are :  president,  Chas.  Armstrong ;  manager, 
C.  K.  Armstrong;  secretary,  Z,  M,  Armstrong,  324  Lister  Chambers,  Hamilton. 

Bartoji  Sand  and  Gravel  Company. — The  plant  of  the  Barton  Sand  and  Gravel 
Company  at  Bartonville  near  Hamilton  was  operated  from  May  to  December  1, 
]919,  the  production  of  sand  and  gravel  being  14,000  yards. 

From  the  face  of  the  pit,  which  is  46  feet  high,  the  gravel  is  carried  by  a 
cable  tram  to  the  plant,  where  it  is  crushed  and  screened  and  the  greater  part  of 
it  washed. 
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The  plant  is  driven  by  two  75-h.p.  motors  and  one  40-li.p.  motor,  and  has  a 
capacity  of  200  yards  per  day  of  washed  sand  and  gravel  of  2  grades,  %-inch  and 
li^'2-inch.     Five  men  are  employed. 

The  officers  of  the  company  are:  president,  C.  W.  King;  secretary-treasurer, 
Mildred   Pickering,    Bartonville,    Ont. 

Joseph  Bennet. — Joseph  Bennet's  sand  and  gravel  pit  at  Weston  was  operated 
during  1919.  The  machinery  consists  of  one  bucket  loader  driven  by  a  gasoline 
engine  and  one  motor-driven  screen.  Part  of  the  material  is  screened  and  sold  as 
sand,  gravel  and  pea  gravel,  being  delivered  to  building  contractors  by  teams  and 
motor  trucks.     The  face  of  the  pit  is  10  feet  high. 

Jos.  Bennet,  145  Caledonia  Eoad,  is  owner  and  manager  and  employs  four 
tnen. 

Benson  and  Patterson. — The  sand  and  gravel  pits  at  Stamford  were  worked 
by  Benson  and  Patterson  during  1919.  One  pit  has  a  face  of  about  50  feet  and 
yields  different  grades  of  sand  and  gravel  which  are  loaded  directly  into  railway 
cars  by  a  clam-shell  bucket.  Two  other  pits  were  also  worked  for  moulding  sand, 
which  is  also  loaded  into  cars  by  bucket.  The  shipments  during  the  year  were 
about  12,000  yards  of  moulding  sand  and  13,000  yards  of  coarse  sand  and  gravel. 
An  average  of  9  men  was  employed. 

P.  L.  Benson  and  Robert  Patterson  are  the  owners. 

Ellins  Sand  and  Gravel. — The  plant  of  the  Ellins  Sand  and  Gravel  Company, 
at  Lambton  Mills,  was  operated  continuously  during  the  year.  The  material  is 
loaded  directly  into  trucks  with  a  %-yd.  clam-shell  bucket  and  delivered  to  con- 
tractors in  Toronto.  Only  a  small  amount  of  the  material  is  screened.  The  face 
of  the  pit  is  about  20  feet  high.  Three  men  are  employed  in  the  pit.  Wesley 
Ellins  is  manager. 

Forhear  Sand  and  Gravel. — The  Porbear  Sand  and  Gravel  Company  at  Maple 
commenced  operations  in  August,  1919,  and  during  the  year  shipped  about  200 
cars  of  sand  and  gravel.  The  face  of  the  pit  is  about  20  feet  in  height  and  the 
material  is  loaded  into  a  bin  with  a  McXyler  one-yard  clam-shell  bucket.  The  rail- 
way cars  are  filled  at  the  bin  and  the  material  shipped  to  Toronto  and  Hamilton. 
Six  men  are  employed.     Thos.  E.  Porbear  is  owner  and  manager. 

Hamilton  Sand  and  Gravel  Company. — The  Hamilton  Sand  and  Gravel  Com- 
pany, at  Burlington  Heights,  operated  to  full  capacity  during  the  greater  part  of 
the  year.  The  gravel  is  obtained  from  a  pit  35  feet  deep  and  is  loaded  into  cars 
by  a  shovel;  it  is  then  hauled  up  an  incline  to  the  plant,  where  it  is  crushed, 
screened  and  washed.  The  product  is  sold  in  two  grades  of  sand,  fine  and  coarse, 
and  four  grades  of  gravel,  i/^-inch  to  li/2-inch.  The  plant  has  a  daily  capacity  of 
200  yards.  The  total  production  for  the  year  amounted  to  22,350  yards,  all  of 
which  was  used  in  Hamilton  for  building  purposes.     Twelve  men  were  employed. 

The  officers  of  the  company  are :  president,  Fred  H.  Yapp ;  secretary- 
'treasurer,  William  Kerr,  110  Queen  St.  W.,  Hamilton;  manager,  E.  S.  Kerr. 
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liydro-EJectric  Commission. — A  pit  was  opened  in  January,  1919,  In-  the- 
Hydro-Electric  Commission  at  Stamford  to  obtain  sand  and  gravel  for  the  con- 
crete construction  work  on  the  Cliippewan  canal  development.  The  material  if> 
delivered  into  a  screening  plant  and  elevated  to  a  bin,  from  which  it  is  loaded  into, 
cars.     Four  men  were  employed  under  the  direction  of  D.  Jackson. 

Maple  Sand  and  Gravel  Company. — This  company  operated  a  gravel  pit  at 
Maple,  Ont.,  continnonsly  during  the  year  1919.  The  daily  shipments  averaged 
a])out  4.00  tons,  the  greater  part  of  which  is  screened  and  sold  in  Toronto  for  build- 
ing purposes.  The  gravel  is  handled  by  a  15-ton  locomotive  crane  and  is  screened 
before  loading  into  cars. 

Thos.  Cousins  is  manager,  employing  five  men. 

Rocsand. — The  Eocsand  Company,  Limited,  operated  its  gravel  pit  at  Erin 
from  May  1  to  December  15,  1919,  and  employed  an  average  of  six  men.  Tlie 
material  is  all  run  through  the  plant  where  it  is  crushed  and  screened  to  three 
sizes:  sand,  1-inch  gravel  and  2-inch  gravel.     The  pit  is  30  feet  deep. 

The  officers  of  the  company  are:  president,  H.  M.  Kittson;  secretary- 
treasurer,  C.  J.  Baby,  21  Sun  Life  Building,  Hamilton;  superintendent,  W.  J. 
Dickson. 

Yorli  Sand  and  Gravel  t'ompanij,  Limiled. — The  production  of  this  company 
at  East  Toronto  during  the  year  1919  was  1,240,000  tons.  A  small  amount  of  the 
material  is  shipped  from  the  pit,  Imt  the  greater  part  is  screened  and  .^old  as 
screened  sand  and  gravel.  The  face  oL'  the  pit  is  30  feet  in  height.  Twelve  men 
are  employed. 

The  officers  of  the  company  are:  president,  Samuel  Kyan;  secretary-treasurer. 
Eraidv  Ryan;  manager,  H.  T,  Conlin. 

VI.— SMELTING  AND  REFINING  WORKS 

Blast  Furnaces 

Algoma  Steel  Corporation. — In  1919  the  blast  furnaces  of  the  Algoma  Stee! 
Corporation  at  Sault  Ste.  Marie,  Ont.,  ran  as  follows:  No.  1  furnace  ran  until 
August  9  when  it  was  closed  down  for  relining;  it  was  blown  again  on  October  20- 
No.  2  ran  throughout  the  year.  Xo.  3  ran  until  January  20,  when  it  was  blown 
out;  it  was  again  put  in  blast  on  August  2.  No.  4  furnace  ran  until  June  4  and 
was  idle  for  the  remainder  of  the  year. 

The  officers  of  tlic  eorjioration  are:  president,  AY.  C.  Franz;  vice-president. 
David  Kyle;  general  superintendent,  James  D.  Jones;  blast  furnace  superin- 
tendent, James  H.  Bell;  assistani>  blast  furnace  superintendent,  James  Dale; 
blast  furnace  foremen,  John  A.  Murphy  and  Arthur  Strand;  secretary  of  the  mines 
department,  George  S.  Cowie ;  all  of  Sault  Ste.  Marie,  Ont. 

As  at  the  present  time  all  structural  steel  and  shapes  of  more  than  35  pounds 
per  3^ard,have  to  be  imported  into  Canada,  the  corporation  has  decided  to  build  a 
new  combined  rail  and  structural  mill  at  Sault  Ste.  Marie,  Ont.     In  this  mill 
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beams  and  channels  up  to  24  inches,  as  well  as  steel  rails,  will  be  rolled.  In 
January,  1920,  ground  was  being  cleared  for  this  plant,  which  will  contain  the 
i'ollowing  main  units: 

Two  four-hole  pit  furnaces,  with  a  capacity  of  32  ingots  each  and  arranged  to 
use  coke-oven  gas  either  alone  or  in  conjunction  with  blast  furnace  gas.  These 
furnaces  may  also  be  fired  with  producer  gas,  i£  desired.  A  Ti/2"to'^  stifC-leg  ingot- 
charging  crane  will  take  the  ingots  from  the  ears  to  the  pits  and  from  tlie  pits  to 
the  ingot  buggy. 

A  40-inch  blooming  mill,  driven  by  a  j.OOO-horsepower.  600-volt  motor  opei'- 
atiug  in  conjunction  with  a  fly-wheel  motor  generator  set. 

A  1,000-ton  steam  hydraulic  shear  with,  an  electrically  operated  shear  gauge. 

Three  Siemens  bloom  reheating  furnaces  with  fuel  arrangements  as  in  the 
pit  furnaces.     These  furnaces  will  be  served  with  two  charging  cranes. 

A  35-inch  roughing  mill  driven  by  a  4,100-horsepower  motor. 

A  28-inch  finishing  mill  driven  by  a  -1.400-horsepower  motor. 

Two  rail  hot  saws  o£  drop  type  with  42-ineli  diameter  blades  and  electric  drive 
and  feed,  and  one  structural  hot  saw  of  sliding-frame  type  with  54-inch  blade  and 
electric  drive  and  feed. 

Hot  beds  with  pull-on  and  pull-olf  machinery  so  connected  by  means  of 
couplings  that  the  beds  may  l)e  divided  into  sections  of  various  widths  to  suit  the 
lengths  of  material  being  produced.  A  setting-up  rig  for  beams  and  channels  will 
be  included. 

A  rail  finishing  department  containing  five  rail  straightening  units,  each  con- 
sisting of  a  straightening  press  and  two  drills  with  skid  beds.  A  cold  saw,  a 
redrilling  unit  and  two  20-ton  magnet  cranes  for  loading  rails  will  also  be  provided. 

A  structural  finishing  department  containing  two  gag  straightening  machines, 
one  60-inch  sliding-frame  cold  saw,  a  vertical  angle  shear  with  the  necessary 
transfer  and  rolling  tables.  This  department  will  be  served  by  three  cranes  each 
with  two  5-ton  trolleys,  one  of  110  feet  span  and  two  of  80  feet  span. 

Miscellaneous  equipment,  including  two  1.500  cubic  feet  air  compressors,  a 
1.000-gallon  hydraulic  pump,  new  lathes  and  tools  for  roll  shop,  two  T50  k.v.a. 
motor  generator  sets  and  a  complete  equipment  of  overhead  cranes. 

Canadian  Furnace  Company,  Liniilcil. — The  blast  furnace  of  the  Canadian 
I'urnace  Company,  Limited,  at  Port  Colborne.  was  operated  to  capacity  during  the 
year  1919.  The  ores  were  obtained  from  the  Lake  Superior  district  and  about 
115,000  tons  of  malleable  and  foundry  iron  were  produced.  There  were  about  IGO 
men  employed. 

The  officers  of  the  company  are:  Frank  B.  Baird,  president;  B.  Marron,  man- 
ager; F.  E.  Deschenes,  superintendent;  G.  J.  Higgins,  mechanical  superintendent. 

Midland  Iron  and  Sfeel  Companij,  Limited. — The  125-ton  furnace  of  the 
Midland  Iron  and  Steel  Company,  Limited,  at  Midland.  Out.,  which  had  been  in 
blast  since  October  9,  1918,  was  closed  down  on  August  IT,  1919.  The  ores 
smelted  were  from  Michisfan  and  Minnesota. 
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The  officers  of  the  company  are :  president  and  general  manager,  James  Play- 
fair,  Midland,  Ont. ;  vice-president,  A.  E.  E.  Schneider,  Cleveland,  0.;  secretary. 
M.  E,  Tully,  Midland;  superintendent,  E.  Heist,  Midland. 

Parry  Sound  Iron  Company,  Limited. — The  67-ton  blast  furnace  at  Parry 
Sound,  formerly  owned  by  the  ^Standard  Iron  Company,  was  started  on  January  2, 
1919,  by  the  Parry  Sound  Iron  Company,  Limited,  and  was  blown  out  on  September 
26.     The  ore  used  was  Michigan  hematite.     Sixty-five  men  were  employed. 

The  officers  of  the  company  are:  president.  Col.  J.  A.  Currie,  Toronto; 
treasurer,  C.  G.  Neeve,  Parry  Sound;  secretary,  F.  H.  Kilbourn,  Owen  Sound; 
directors,  E.  Hodson  of  Hamilton,  H.  P.  Smith  of  Owen  Sound  and  George  S. 
Kilbourn  of  Owen  Sound;  superintendent,  John  J.  Dunn. 

Standard  Iron  Company,  Limited. — The  6-ton  blast  furnace  at  Deseronto. 
Ont.,  owned  by  the  Standard  Iron  Company,  Limited,  was  blown  out  on  June  9, 
1919,  and  was  idle  for  the  remainder  of  the  year. 

The  officers  of  the  company  are :  president,  R.  J.  Mercer,  Montreal ;  secretary- 
treasurer,  S.  F.  Belknap,  Montreal ;  superintendent,  0.  0.  Laudig,  Deseronto.  The 
head  office  is  at  318-321  Coristine  Building,  Montreal. 

Steel  Company  of  Canada,  Limited. — The  Steel  Company  of  Canada,  Limited, 
have  two  blast  furnaces  at  Hamilton,  a  200-ton  furnace  known  as  "  A,"  and  a 
400-ton  furnace  known  as  "  B."  "  A  "  furnace  was  banked  for  a  short  time  owing 
to  shortage  of  coal;  it  has  been  in  blast  since  March  1,  1917.  "B"  furnace  was 
also  operated  with  the  exception  of  the  period  from  May  1  to  July  20,  when  it  was 
being  relined.  There  were  170,000  tons  of  pig  iron  produced  in  1919  with  a  force 
of  175  to  200  men  in  the  blast  furnace  department. 

The  officers  of  the  company  are:  president,  Robert  T.  Hobson;  works  super- 
intendent, E.  G.  Wells;   superintendent  of  blast  furnaces,  H  G.  Hilton. 

Tivani  Electric  Steel  Company,  Limited. — The  Tivani  Electric  Steel  Com- 
pany, Limited,  which  has  a  plant  at  Belleville,  Ont.,  and  has  been  making  pig 
iron  from  steel  turnings,  stopped  work  in  January,  1919. 

W.  M.  Goodwin,  of  Kingston,  Ont.,  rented  the  plant  in  March  and  ran  one 
reducing  furnace  and  a  small  steel-making  furnace  during  April  and  May  on 
titaniferous  magnetites  for  experimental  purposes. 

Refineries 

Coniagas  Reduction  Company. — The  refinery  at  Thorold  was  operated  during 
the  entire  year  on  the  reduction  of  silver  ores  from  the  Cobalt  mines.  The  pro- 
ducts of  the  refinery  are  silver,  cobalt  metal,  cobalt  oxide  (black  and  grey),  nickel 
oxide,  nickel  metal  and  refined  white  arsenic.  During  the  latter  part  of  the  year 
preparations  were  made  to  manufacture  copper  sulphate,  and  this  material  is  now 
being  produced.    About  150  men  were  employed. 

The  officers  of  the  company  are:  E.  W.  Leonard,  president;  D.  A.  Mutch, 
superintendent;  J.  J.  Mackan,  secretary-treasurer.  The  head  office  is  at  St. 
Catharines. 
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Deloro  Smelter. — The  Deloro  Mining  and  Smelting  Company,  Limited, 
treated  about  500  tons  of  ore,  concentrates  and  residues  per  month  in  1919  at  its 
plant  at  Deloro  in  Hastings  county.  After  the  close  of  the  war  a  smaller  quantity 
of  steelite  was  produced.  The  machinery  for  the  manufacture  of  steelite  cutlery 
is  nearly  all  assembled  and  will  be  started  in  1920.  Insecticides  also  will  be  manu- 
factured before  the  end  of  1920.     About  300  men  are  now  employed. 

The  officers  are :  president,  M.  J.  O'Brien,  Renfrew,  Ont, ;  yice-president, 
J.  Ambrose  O'Brien,  Ottawa;  managing  director,  Thos.  Southworth,  Ottawa;  gen- 
eral manager,  S.  B.  Wright,  Deloro,  Ont.;  consulting  metallurgist,  S.  F.  Kirk- 
patrick,  Ottawa;  general  superintendent,  E,  A.  Elliott,  Deloro;  secretary-treasurer, 
F.  A.  Bapty,  Deloro. 

Metals  Chemical,  Limited. — This  company  operated  its  refining  plant  at  Wel- 
land  throughout  1919,  treating  residues  on  hand,  and  producing  nickel  and  cobalt 
oxides  and  various  other  compounds  of  these  metals  in  addition  to  crude  arsenic 
and  a  little  silver.  On  April  1st,  1920,  the  plant  was  taken  over  by  the  Ontario 
Smelters  and  Refiners,  Limited.  Since  that  date  many  changes  have  been  made  in 
the  plant  and  a  new  method  of  treatment  introduced.  This  newly  organized  com- 
pany also  owns  the  Chippawa  plant,  formerly  operated  by  the  Standard  Smelting 
and  Refining  Company. 

International  Nickel  Company. — The  refinery  of  this  company  at  Port 
Colborne  was  in  full  operation  during  1919  with  a  force  of  between  475  and  500 
men.  A  complete  description  of  this  plant  written  by  W.  L.  Wothersppon,  con- 
sulting engineer  of  the  company,  was  published  in  the  twenty-eighth  Annual 
Report  of  the  Bureau  of  Mines.  The  products  of  this  refinery  are  nickel  oxide, 
metallic  silver  and  blister  copper.  Small  quantities  of  gold,  silver,  platinum,  pal- 
ladium and  other  metals  of  the  platinum  group  are  recovered. 

The  resident  officials  are  John  Moore,  general  manager;  J.  T.  Kemp,  assistant 
manager;  TV.  E.  Murphy,  works  auditor,  and  W.  P.  Hall,  purchasing  agent. 
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SECOND  REPORT  OF   JOINT  PEAT  COMMITTEE 

By 
B.  F.  Haanel,  Secretary 


Introduction 


^\'lR'n  the  Peat  Coniniittee  was  appointed  in  the  early  spring  of  1918,  it  was 
oonfidently  expected  tliat  a  mechanical  demonstration  of  the  two  different  types 
of  peat  machines,  which  the  connnittee  had  given  its  engineer  instructions  to 
design,  would  be  completed  during  the  working  season  of  that  year.  However,  s 
short  time  after  the  contract  for  the  construction  of  these  machines  had  been 
awarded,  it  became  apparent  that  in  all  probability  the  machines  would  not  be 
completed  in  time  to  try  them  out  before  winter  set  in.  The  causes  of  the 
delays  in  the  shop  which  prevented  their  delivery  at  the  time  specified  were  fully 
^et  forth  in  the  first  report  of  the  Peat  Committee  for  the  year  ending  December 
31,  1918.^ 

The  season  of  3919  was  consequently  l)egun  with  one  plant  (Xo.  2)  which 
was  of  an  altogether  Jiew  and  novel  design,  partly  erected  on  the  grading  of  the 
old  Alfred  railway  siding,  and  the  other  plant  (^'"o.  1),  loaded  on  cars  held  on 
the  main  line  of  the  Canadian  Pacific  railway. 

Testing  the  Two  Peat  Machines 

During  the  next  six  months  the  two  plants  were  completely  assembled,  taken 
to  their  working  faces  and  put  in  operation  in  order  to  discover  weak  points  which 
it  was  anticipated  would  develop  in  machines  of  new  design  and  incorporating 
many  novel  features  which  had  not  been  tried  out  before.  The  only  radical  change 
in  the  design  of  Plant  ISTo.  1  or  the  Anrep  plant  was  the  mounting  of  this  machine 
on  caterpillars,  consequently,  but  little  trouble  was  expected  with  it,  and  the 
committee  had  every  reason  to  expect  that  as  soon  as  this  machine  was  moved  to 
its  working  face,  the  operation  of  manufacturing  peat  fuel  could  be  begun  imme- 
diately. 

Difficulties  of  a  serious  nature  were,  however,  disclosed  in  the  driving  me- 
chanism of  the  caterpillars  when  the  plant  was  moved  under  its  own  power  from 
the  railway  siding  to  its  working  face,  a  distance  of  some  2,000  feet  over  the  bog, 
wliich  at  that  time  was  partially  covered  with  water.  After  it  had  been  placed  in 
position  for  operating,  a  thorough  inspection  of  the  caterpillars  disclosed  the 
seat  of  the  trouble,  and  since  this  mechanism  of  the  two  machines  is  identical, 
arrangements  were  immediately  made  to  alter  the  design.  It  is  necessary  here 
to  point  out  that  very  serious  trouble  was  also  experienced  with  the  field  spreader 
and  track  layout  system  for  transporting  the  pulped  material  to  the  drying  field. 

^Eep.  Ont.  Bur.  Min.,  Vol.  XXVIII,  1919,  Part  I,  pp.  187-192. 
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The  designs  for  these  were  ol^tained  from  Sweden,  and  moreover  were  strictly  ad- 
Iiered  to,  inasmuch  as  this  method  for  spreading  the  pulped  peat  is  an  integral 
part  of  the  Anrep  plant.  In  making  the  necessary  alterations  to  overcome  this 
trouble  several  weeks  were  consumed,  and  it  was,  therefore,  not  until  some  time- 
in  June  that  an  attempt  could  be  made  to  manufacture  peat  fuel  at  anything  ap- 
proximating a  normal   rate. 

Inasmuch  as  a  machine  of  this  type  had  been  employed  before,  and  the  Peat 
Committee  were  desirous  of  obtaining  as  large  an  output  of  numvifactured  peat 
as  possible  during  the  working  season,  the  larger  part  of  the  time  of  the  engineer 
and  his  staff  was  devoted  to  this  plant. 

Plant  No.  2,  was  an  entirely  new  departure  in  peat  machinery  design,  and  it 
was,  therefore,  not  expected  that  it  could  be  successfully  operated  before  a  great 
deal  of  experimentation  eii.tailing  many  alterations  liad  been  conducted.  ])ut  the 
difficulties  which  were  discovered  were  not  of  a  serious  character,  and  if  the  ma- 
chine had  been  placed  in  a  more  favourable  position  on  the  bog,  it  could  have- 
been  got  into  condition  for  manufacturing  jieat  fuel  before  the  end  of  the  season. 
As  stated  above,  the  driving  mechanism  for  the  caterpillars  on  both  machines  was- 
strengthened,  and  later  on  in  the  seasan  a  dift'erential  drive  was  installed  on  both. 
With   these   alterations   the   caterpillars   worked   perfectly. 

Plant  No.  1  (Anrep  plant)  was  put  in  operation  on  the  old  working  face 
situated  on  that  part  of  the  bog  which  has  been  well  drained  for  some  years. 
Moreover,  tliis  portion  of  the  bog  was  in  excellent  condition,  owing  to  the  manu- 
Pacturing  o])erations  whicli  had  l)een  conducted  during  past  years.  Xo  difficulty,, 
therefore,  was  encountered  from  holes,  soft  spots  or  the  sinking  of  the  machine 
in  the  bog,  as  was  the  case  with  Plant  No.  2  (Moore  plant)  which  liad  to  ])e  oper- 
ated on  an  undrained  portion  of  the  bog  parallel  to  the  V.  P.  Ey.  tracks  over  a  dis- 
tance of  about  a  mile.  This  portion  of  the  bog  was  not  only  undrained,  but 
had  been  previously  burned,  leaving  soft  spots  and  holes,  some  of  which  it  was- 
necessary  to  fill  as  the  work  proceeded.  Plant  No.  1  had  also  a  well-prepared 
working  face  and  could,  therefore,  begin  manufacturing  operations  at  once,  while 
in  the  case  of  Plant  No.  2  it  was  necessary  to  construct  a  working  face  l)ef()re 
peat  fuel  could  l)e  made.  This  plant  was  therefore  employed  during  the  time  it 
operated  in  excavating  a  working  face. 

A  certain  amount  of  peat  fuel  was  maiiuractured  with  Plant  No.  2  during 
the  time  it  was  employed  on  this  work,  but  the  machine  was  not  operated  for  this- 
purpose,  but  for  observing  difficulties  and  in  remedying  the  same.  The  principal 
feature  in  the  design  of  this  machine  is  the  arrangement  for  replacing  the  ordinary 
track  system,  cars,  cable  ways,  etc.,  which  are  al)solutely  necessary  for  transport- 
•iig  the  pulped  peat  and  spreading  it  on  the  drying  Held  when  the  Anrep  system  is 
employed.  With  the  Moore  system  this  is  effected  by  means  of  a  bridge  about  loO 
feet  long  attached  at  right  angles  to  the  peat  machine.  Tliis  bridge  is  equipped 
with  a  belt  conveyor,  and  a  spreader  wbidi  is  attached  to  the  bridge  and  travels 
in  a  direction  parallel  to  that  of  the  peat  machine.  Inasmuch  as  this  system  for 
spreading  peat  has  never  })efore  been  tried  on  any  machine,  it  was  naturally  found 
upon  trial  that  certain  alterations  were  necessary  before  it  would  operate  satisfac- 
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torily.  For  example,  it  was  found  on  trial  that  the  bridge  work  was  hung  so  low 
that  sufficient  clearance  between  the  bottom  of  the  bridge  and  the  top  of  the  bog 
could  not  be  obtained.  This,  with  a  few  minor  alterations  to  the  spreader,  con- 
stituted the  principal  changes  which  had  to  be  made.  If,  however,  the  machine 
had  been  tried  out  on  a  more  solid  portion  of  the  bog,  the  bridge  work  might  have 
worked  satisfactorily  without  any  alterations.  Notwithstatnding  the  difficulties 
under  which  this  plant  was  operated,  about  800  tons  of  peat  fuel  were  manu- 
faccnred  during  the  period  of  its  mechanical  try-out. 

Plant  No.  1  manufactured  over  2,000  tons  of  peat  fuel,  and  its  capacity  per 
day  increased  steadily  up  to  the  time  operations  were  discontinued.  With  the 
information  which  the  Peat  Committee  has  at  hand  for  this  season's  mechanical 
try-out  and  operations,  they  have  every  reason  to  expect  an  average  output  of  six 
tons  per  hour  for  each  machine  during  a  normal  season.  This  output  it  is  ex- 
pected will  be  exceeded  with  Plant  No,  2;  six  tons  per  hour,  however,  is  looked 
upon  as  a  conservative  average  hourly  production. 

Sufficient  data  concerning  mechanical  difficulties  and  weak  points  in  the 
design  of  both  machines  were  obtained  to  enable  the  Peat  Committee  to  put  the 
machines  in  first  class  working  order  for  the  season  of  1920. 

Boiler  Difficulties 

The  Peat  Committee  encountered  a  great  deal  of  difficulty  in  purchasing 
boilers  for  the  two  plants;  in  fact,  the  great  demand  for  materials  of  all  kinds 
for  war  work  made  the  construction  of  these  two  peat  plants  not  only  difficult 
but  very  costly.  It  was  originally  intended  to  install  water  tube  boilers  for  burn- 
ing peat  fuel,  since  such  boilers  for  the  same  capacity  are  much  lighter  and  more 
compact  than  the  locomotive  type  of  boiler,  but  it  was  found  to  be  absolutely 
impossible  to  obtain  boilers  of  the  former  type,  and  the  committee  was,  therefore, 
forced  to  install  coal-burning  locomotive  boilers  in  order  to  permit  the  operation 
of  the  plants  during  this  season.  Attempts  were  made  to  burn  peat  in  these 
boilers,  but  these  were  not  successful  owing  mainly  to  the  grate  area  and  com- 
bustion chamber  being  too  small. 

Arrangements  have  now  been  made  for  installing  water  tube  boilers  suitable 
for  the  burning  of  peat  fuel,  so  that  when  the  season  of  1920  begins,  power  for 
operating  the  peat  machines  will  be  derived  from  this  fuel. 

Offices;  Light  Railway;  Harvesting 

A  two-story  frame  building  was  erected  in  a  convenient  position  with  regard 
to  the  two  peat  machines,  and  the  other  parts  of  the  field.  The  upper  story  of 
this  building  is  used  as  an  office  for  the  engineer  and  his  staff,  and  the  lower  part 
is  used  for  storage  and  as  a  repair  shop.  This  office  is  connected  with  the  main 
line  of  the  Bell  Telephone  company,  and  with  the  peat  machines  and  other  parts 
of  the  field  by  means  of  a  field  telephone  system.  This  telephone  installation 
has  been  the  means  of  saving  much  time. 
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Approximately  two  miles  of  narrow  gauge  tracks  with  sidings  and  the  neces- 
sary switches  were  constructed,  and  a  loading  trestle  erected  adjacent  to  the 
<?.  P.  E.  siding.  Later  on  in  the  season  it  was  found  necessary  to  erect  also  a 
storage  trestle. 

The  harvesting  equipment  consists  of  a  gasoline  locomotive  and  sixteen 
narrow  gauge  trucks.  Provision  is  now  being  made  to  obtain  another  train  of 
ai;\rves^i]jg  cars.  This  will  enable  the  full  output  of  both  plants  working  day  and 
night  to  be  handled  conveniently  and  without  loss  of  time. 

Attention  should  be  directed  to  the  fact  that  this  is  the  first  time,  in  any  of 
the  attempts  to  manufacture  peat  fuel,  that  a  standard  harvesting  and  loading 
•equipment  has  been  installed;  thus  the  manufacture  of  peat  fuel  can  now  be  per- 
formed more  efficiently  and  at  less  cost  than  ever  before. 

The  Drying:  of  Peat  Fuel 

In  all  previous  efforts  which  have  been  made  in  Canada  to  make  peat  fuel, 
little  or  no  attention  has  been  paid  to  the  drying  of  peat  on  the  field.  This  is 
one  of  the  most  important  phases  of  the  process,  since  the  quality  of  the  fuel  very 
largely  depends  on  its  removal  from  the  drying  field  at  the  proper  time.  With  a 
view  to  obtaining  such  information  as  would  best  assist  those  desirous  of  engaging 
in.  the  manufacture  of  peat  fuel,  the  Peat  Committee  deemed  it  a  duty  to  con- 
duct an  investigation  concerning  problems  connected  with  the  drying  of  the  fuel — 
for  example,  the  rate  at  which  it  dries  during  the  summer  months,  the  logical 
time  for  harvesting  and  shipping  it,  and  the  proper  time  for  beginning  and  ter- 
minating operations. 

With  the  permission  of  the  Mines  Branch  of  the  Department  of  Mines,  the 
services  of  H.  A.  Leverin  were  obtained  for  conducting  this  investigation.  Mr. 
Leverin  spent  a  considerable  portion  of  the  summer  months  on  the  bog  systemati- 
cally sampling  the  peat  fuel  in  order  to  ascertain  its  moisture  content  from  time 
to  time  as  the  drying  proceeded,  and  to  determine  the  rate  of  evaporation  and  other 
factors  necessary  to  enable  him  to  make  a  complete  report  regarding  this  phase 
of  the  manufacture.  The  necessary  meteorological  instruments  were  installed  to 
<>nable  daily  observations  to  be  made  of  the  rainfall,  humidity,  barometric  pressure 
and  temperature. 

This  report  will  be  included  in  the  final  report  of  the  Peat  Committee,  since 
this  investigation  has  not  yet  been  carried  to  completion. 

Operation   of   Plant   No.  1 

Plant  No.  1  was  operated  intermittently  from  June  6tli  until  September. 
Tu  .June  peat  was  manufactured  for  a  period  of  74^  hours,  during  which  time 
323%  rows  or  357  tons  of  25  per  cent,  moisture  peat  fuel  were  laid  down;  in  July 
104  hours  produced  53  rows  or  583  tons;  in  August  1103/^  hours  produced  62^^ 
rows  or  687  tons,  and  during  the  first  part  of  September  the  plant  operated  44 
hours  and  produced  25^^  rows  or  280  tons.     From  these  figures  it  will  be  seen 
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that  the  capacity  of  this  i)hnit  was  in  June  4.8  tons  per  hour,  in  Jul}-  5.6  tons  per 
liour,  in  August  6.8  tons  per  hour  and  m  Septemlier  6.4  tons  per  hour. 

In  June  it  took  an  average  of  21/4  hours  to  lay  one  row  of  peat,  in  July  1  hour 
and  50  minutes,  in  August  and  Septcmher  1  hour  and  45  minutes,  which  shows 
that  this  machine  was  approaching  its  average  normal  capacity  per  hour  as  the 
season  advanced  and  the  men  became  better  acquainted  with  their  work.  The 
a1)ove  figures  are  based  on  the  assumption  that  a  row  of  peat  will  yield  eleven 
tons  of  25  per  cent,  moisture  peat  fuel.  This  figure  was  verified  as  the  mininuim 
figure  from  the  weights  of  peat  fuel  which  were  taken  from  the  field  during  the 
harvesting  operations.  The  average  capacity  of  the  harvesting  cars  is  over  3.000 
pounds  of  fuel  ])er  car,  and  five  rows  yield  about  38  cars  or  57  tons.  Plant  Xo.  1 
actually  excavated  437,000  ciibic  feet  of  raw  material  which  should  yield  II 
pounds  of  fuel  per  cubic  foot.  The  total  quantity  of  peat  excavated  should  there- 
fore total  2,400  tons,  and  this  should  represent  the  season's  outpiit,  but  according 
to  the  above  figures  the  season's  output  was  only  1,900  tons.  The  difference  be- 
tween these  two  quantities  can  only  be  accounted  for  by  the  peat  left  on  the 
ground,  the  raw  material  washed  back  into  the  cut,  and  the  lower  yield  per  cubic 
foot  from  the  top  six  to  12  inches  of  the  bog.  The  figures  given  here  are  there- 
fore conservative  as  regards  the  capacity  of  the  machines  during  the  hours  they 
actually  manufactured  peat  fuel. 

Operation  of   Plant   No.   2 

During  the  entire  season  which  was  spent  in  experimentation  and  alterations, 
nine  rows  of  peat  fuel  were  laid  down,  the  first  two  amounting  to  very  little,  the 
third  at  about  half  the  capacity  of  the  machine,  and  the  balance  at  approximately 
full  capacity.  One  hundred  and  sixty  thousand  cubic  feet  of  raw  peat  were  ex- 
cavated from  the  working  trench,  which  had  an  average  depth  of  five  feet  at  the 
end  of  the  season.  This  quantity  of  raw  material  represents  a  production  of 
about  800  to  900  tons,  but  on  account  of  the  deep  moss  covering  the  top  layers  of 
the  bog  which  was  included  in  the  total  excavation,  probably  not  over  600  to  700 
tons  were  made,  and  this  was  laid  down  so  late  that  only  a  small  portion  could  be 
sufficiently  dried  for  fuel  purposes. 

iSTumber  2  drying  field  was  practically  undrained,  and  therefore  was  very  wet. 
Drying  therefore  did  not  take  place  as  rapidly  as  it  will  in  the  season  of  1920, 
when  this  field  will  have  had  the  benefit  of  the  drainage  produced  by  the  excavation 
of  its  working  face. 

Excellent  fuel,  howe^•er  was  made  with  this  machine,  which  was  operated 
with  a  maximum  of  six  men,  and  when  it  approached  its  normal  capacity  it  pro- 
duced an  equivalent  of  six  to  seven  tons  per  hour.  No  positive  data  could  be  ob- 
tained regarding  its  maximum  capacity,  since  the  working  face  never  reached  its 
normal  condition. 

Tliis  ])lant  is  now  in  first-class  working  oi'der,  and  no  troul)le  of  a  serious 
nature  due  to  mechanical  defects  is  expected  when  it  begins  operations  again. 
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Cost  of  Turning  and  Cubing  Peat 

With  Plant  Xo.  1,  170  rows  of  peat  fuel  were  manufactured.  Of  these  168 
TOWS  were  turned  by  contract  at  $1.80  per  row,  and  58  rows  were  cubed  at  the 
same  price;  the  other  rows,  59  to  70,  were  cubed  at  $2.00  per  row,  and  the 
balance  in  an  effort  to  hasten  drying  before  the  frost,  was  cubed  prematurely  by 
day  lal)our  during  the  time  the  men  were  idle  while  alterations  were  being  made. 
The  peat  up  to  about  row  85  was  harvested,  and  the  balance  left  in  the  field,  rows 
^5  to  140  being  in  cubes.  It  may  be  necessary  here  to  explain  that  in  manufac- 
turing peat  fuel  by  the  air  dried  machine  process,  the  peat  spread  on  the  ground 
is  allowed  to  dry  until  the  peat  blocks  are  strong  enough  to  stand  handling,  when 
ihey  are  turned  to  permit  the  reverse  side  of  the  block  to  dry.  After  drying  has 
proceeded  to  a  certain  point  which  is  determined  ])y  experience,  these  peat  blocks 
are  piled  up  in  open  stacks  to  complete  the  drying. 

The  production  cost  of  the  fuel  is  indicated  in  the  sheet  shoM-ing  operating 
costs,  Init  while  these  costs  are  estimated  only  on  the  time  during  which  the 
plants  actually  manufactured  peat  fuel,  it  is  satisfactory  to  observe  that  of  the 
^3,050.77  shown,  not  over  two-thirds  or  $2,000  can  be  charged  to  the  manufacture 
of  the  1,900  tons  of  fuel  mentioned  above.  The  remaining  third  of  the  time 
the  men  were  idle  while  repairs  or  changes  were  being  made,  of  which  no  detailed 
ficcount  was  taken  in  the  distribution  of  the  time  of  the  men. 

With  regard  to  the  item  for  turning  and  cubing,  the  figure  '^$503.21  straight 
lime"'  (Table  Xo.  XI),  produced  only  7 TO  tons  of  cubed  peat,  which  would  show 
a  cost  of  62  3/10  cents  per  ton  for  cubing  by  adults  as  straight  time,  but  it  must 
be  borne  in  mind  that  this  peat  was  still  very  wet,  nearly  three  times  its  normal 
weight  being  handled,  and  cubing  under  these  conditions  would  never  have  been 
resorted  to  if  it  had  not  been  deemed  necessary  to  make  every  effort  to  get  as 
much  fuel  as  ])ossible  dried  out  before  the  frost.  The  actual  contract  basis  in 
1919  was  $1.80  per  row  for  turning,  and  $1.80  per  row  for  cubing.  This  latter 
figure  towards  the  end  of  the  season  was  raised  to  $2.00  per  row.  At  this  figure 
the  maximum  cost  of  turning  and  cubing  a  row  or  11  tons  amounts  to  35  cents 
per  ton.  It  is  the  opinion  of  the  engineer  in  charge  of  operations  that  it  will 
not  be  necessary  to  cube  peat  fuel  manufactured  prior  to  August,  and  if  this  is 
liorne  out  in  practice  next  season  it  will  mean  a  considerable  saving. 

Repairs 

Tlie  $672.72  expended  in  repairs  (Table  Xo.  XI),  represents  mainly  the 
cost  of  renewing  the  grips  on  the  spreader  cars,  also  splicing  the  cable,  which 
operation  had  to  be  performed  many  times  before  a  new  cable  could  be  obtained. 
Tiiis  cable  was  purchased  according  to  the  Swedish  specifications,  biit  proved  to 
be  too  small  for  the  grips  on  the  cars,  consequently  both  the  grips  and  the  cable 
underwent  excessive  wear.  One  man  and  sometimes  two  men  had  to  be  kept  at 
this  work  continually  in  order  to  keep  the  plant  running,  ])ut  after  the  new  cable 
Avas  installed  only  one  man  was  necessary  to  look  after  the  cars  and  the  cable. 
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and  even  he  had  very  little  to  do.  It  is  hoped  that  with  the  new  cars  which  will 
be  purchased  there  will  be  one  spare  car  all  the  time.  This  will  permit  any  re- 
pairs to  the  cars  to  be  made  by  the  general  repair  man,  which  will  very  materially 
reduce  the  expenditure  mentioned  above. 


Fuel 

The  item  for  fuel  and  supplies  cannot  be  accurately  distributed,  since  steam 
was  kept  up  practically  all  the  time  on  both  plants,  while  the  plants  themselves 
were  actually  manufacturing  fuel  for  a  comparatively  short  period.  Only  a 
portion,  therefore,  of  the  fuel  cost  can  be  charged  to  the  manufacturing  of  peat 
fuel.  The  installation  in  1920  of  boilers  on  both  plants  suitable  for  the  burning 
of  peat  will  very  greatly  reduce  the  fuel  cost  just  cited.  It  is  estimated  that  with 
these  new  boilers  peat  fuel  will  be  burned  at  a  rate  of  about  three  tons  per  ten 
hours  for  each  machine,  or  six  tons  in  ten  hours  for  the  two  machines. 


Summary  of  Work  During:  1919 

The  two  types  of  plants  were  assembled  and  moved  to  the  respective  portions 
of  the  peat  bog  where  it  was  intended  they  should  operate.  Both  machines  were 
given  a  severe  mechanical  try-out  covering  a  period  of  several  months.  The  minor 
defects  in  the  design  and  mechanical  weaknesses  which  were  disclosed  as  the  test 
progressed  were  rectified  on  the  field,  and  those  which  were  of  a  more  serious 
character  and  which  required  more  attention  were  performed  at  the  close  of  the 
season. 

No  fundamental  mistakes  in  the  design  of  either  plant,  with  the  exception  of 
the  track  lay-out  system  and  spreader  for  Plant  No.  1,  for  which  the  committee 
was  in  no  way  responsible,  were  disclosed.  It  was  found  necessary  to  make  only 
minor  alterations,  and  to  strengthen  certain  parts  at  the  end  of  the  season.  The 
area  of  the  caterpillars  of  botli  machines  was  increased,  which  will  permit  these 
machines  to  travel  over  a  comparatively  soft  bog  without  inconvenience.  A  novel 
departure  in  peat  machinery  design,  namely,  the  employment  of  caterpillars  on 
which  the  machines  are  mounted,  proved  a  great  success  and  during  a  season's 
operations  when  peat  fuel  will  be  manufactured  continuously,  a  very  great  saving 
in  time  and  money  will  result  from  their  introduction. 

Mistakes  inherent  in  the  spreading  system  of  Plant  No.  1  will  have  been  cor- 
rected by  the  time  operations  commence  in  the  season  of  1920. 

Plant  No.  2  liad  a  sufficient  mechanical  try-out  to  determine  its  weaknesses^ 
and  all  these  will  be  remedied  by  the  beginning  of  the  1920  season,  so  that  it  is 
expected  both  plants  will  be  operated  at  full  capacity  during  the  coming  season 
for  two  ten-hour  shifts.  If  this  hope  is  realized  production  next  year  will  be  on 
a  large  scale. 

A  large  amount  of  experience  has  been  gained  in  the  harvesting  of  the  manu- 
factured fuel  and  its  loading  on  to  cars,  and  a  material  reduction  in  the  cost  of 
transportation  of  the  fuel  from  the  field  to  the  cars  has  been  realized.     The  Peat 
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Committee,  in  addition  to  the  work  conducted  at  the  bog,  have  been  in  negotia- 
tion with  the  C.  P.  Ky.  company  with  a  view  to  obtaining  a  reduction  in  the  freight 
rates  between  Alfred,  Ottawa,  Montreal  and  other  points.  The  freight  rates  on  a 
ton  of  peat  fuel  to  these  points  were  $1.50  from  Alfred  to  Ottawa,  and  $1.65  from 
Alfred  to  Montreal.  As  a  result  of  the  negotiations  carried  on  with  the  C.  P. 
Ey.  company  these  rates  have  been  reduced  to  $1.25  and  $1.35  respectively. 

Selling  Cost  at  Alfred 

The  cost  of  manufacturing  one  ton  of  peat  fuel  has  been  estimated  on  the 
basis  of  the  fuel  manufactured  during  a  short  period  when  Plant  Xo.  1  was 
operating  at  about  normal  capacity,  but  it  is  confidently  hoped  that  the  operations 
to  be  undertaken  next  season  will  confirm  our  estimate  of  $3.50  as  the  price  at 
which  one  ton  of  peat  fuel  can  be  sold  f.o.b.  Alfred.  This  figure  is  subject  to 
change  when  the  expense  encountered  during  the  entire  working  season  is  charged 
against  the  output  of  fuel  manufactured  during  that  time.  It  is  expected,  however, 
that  the  figure  will  not  be  increased,  but  slightlv  reduced. 


Distribution  of  Moneys  Expended 

The  following  statement  of  expenditures  requires  no  explanation  other  than 
has  been  incorporated  in  this  report.  In  these  statements  all  moneys  expended 
up  to  the  end  of  the  season  is  accounted  for.  There  are  certain  outstanding  ac- 
counts which  have  not  yet  been  turned  in,  but  these  represent  small  amounts  and 
will  be  included  in  the  next  report. 

Detailed  information  can  be  obtained  by  referring  to  Table  I,  which  shows 
the  distribution  of  time  during  the  period  Plant  No.  1  was  operated.  Table  II 
shows  the  following  labour  costs  for  Plants  Nos.  1  and  2,  namely,  excavation, 
spreading  and  extra  men  used  for  various  purposes,  also  fuel  costs.  Prom  this  it 
will  be  seen  that  the  cost  of  one  ton  of  fuel  on  the  field  for  Plant  No.  1,  exclusive 
of  overhead  charges,  is  $1.05  and  for  Plant  No.  2,  60  cents.  Table  III  shows 
the  approximate  cost  of  machines  Nos.  1  and  2  and  the  estimated  cost  to  replace 
same,  harvesting  equipment  and  siding,  office  tools,  telephone,  experimenting, 
manufacturing  fuel  and  committee  expenses.  Table  IV  gives  in  detail  the  various 
items  which  make  up  the  cost  of  one  ton  of  peat  fuel  f.o.b.  cars.  Tables  V  and 
VI  are  entitled  "  the  trouble  sheets  "  for  Plant  No.  1  and  Plant  No.  3  respectively. 
and  give  in  detail  the  troubles  which  they  experienced,  and  remarks  concerning 
same.  Tables  VII,  VIII,  IX,  X  and  XI  show  the  approximate  distribution  and 
total  of  all  moneys  paid  out  by  the  committee  from  its  appointment  to  the  end 
of  1919. 

With  the  assistance  of  this  information  the  work  which  has  been  accomplished 
during  the  season  of  1919  can  be  appreciated. 


150 


Department  of  Mines 


No.  4 


TABLE   I.— DISTRIBUTION   OF   TIME    (PLANT    No.   1   OXLYj. 
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One   row   contains   11   tons.      Average   production   per   hour,   June,   4.S    tons;    July,    5.6; 
August,  6.2;  September,  6.4. 

Total  produced,  about  1,900  tons. 
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TABLE  II.— OPERATIXG  COSTS,  ALFRED  BOG. 


Labour  Capacity 


Plant  No.  1 


No.  Men 


Rate 
Per  Hour 


Amount 


Plant  No.  2 


No.  Men 


Rate 
Per  Hour 


Amount 


Excavator 
Engineer. . 
Fireman. . 
Runner  . . . 
Attendant. 


Spreading 
Load  Cars 

Attend.  Spreader 
More  rails 


Extra  Men 
Clear  in  front  of  spreader 

and  steer 

Repair  cars,  etc.' ...    . . . . 

Water  bo.v 


Totals 

Fuel — IJ   tons  coal,   3   tons 

peat,  each  place 

Gasoline,  3  gals..  No.  1 

Oil  (estimated) 


Totals 

Av.  actual  capacity  to  date. 
Cost  per  ton 


60c. 
$130/mo. 
85c. 
30c. 


30c. 
30c. 
30c. 


30c. 
35c. 
17Jc. 


$6.00 
5.00 
3.50 
3.00 


9.00 
9.00 
6.00 


3.00 

3.50 

.90 

48.90 

12.00 
1.25 
1.00 

$63.15 

60  tons 

1.05 


60c. 
35c. 
40c. 
30c. 


none 
30c. 
none 


none 
none 


$6.00 
3.50 
4.00 
6.00 


3.00 


.90 


23.40 
12.00 


1.00 


$36.40 

60  tons 

.60 


'  This  man  to  be  dispensed  with. 


TABLE   ni.— EXPENDITURE  STATEMENT. 

Note: — Amounts  below  are  approximate.     Accurate  figures  cannot  be  obtained  until  all 
expenditures  are  distributed. 


Item. 

Approx.  Actual  Cost. 

Est.  Cost  to  Replace. 

Machines — 

No.  1     

$32,000  00 
26,000  00 

^-            13,000  00 

) 

1,500  00 
5,000  00 
9,000  00 

12.600  00 

10,400  00 

5,000  00 

$25,000  00 

No.  2     

20,000  00 

Harvestino-  Equipment  and  Siding — 

Track. 

Cars 

Locomotive     

Loadino"   Platform    

13,000  00 

Siding    

Office  Tools,  Phone,  etc 

Experiment  in<r     

1,500  00 

Makino-  Fuel    

Committee  Expenses — 

Salaries     

Other  expenses    

Miscellaneous     ,.  .  .  . 

Total   

$114,500  00 

Say— $60,000  00 

11.    M.    PART    I. 
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TABLE  IV. 

Overhead  Cost. 

Capital  expenditure,  estimated   $60,000  00 

Working  capital,  estimated   25,000  00 

Depreciation,  say  10  per  cent,  on  $60,000.00 $6,000  00 

Amortization,  say  10  per  cent,  on  $60,000.00   6,000  00 

Superintendent  and  mechanic   4,000  00 

Office  and  stenographer   1,500  00 

Incidentals,  insurance,  taxes,  etc 1,500  GO 

$19,000  00 

Estimated  Production. 

Two  plants — day  and  night,  100  days. 

Capacity,  average  125  tons  per  day  of  24  hours  each  per  unit. 

Total  estimated  production,  say  20,000  tons. 

Overhead,  say  $1.00  per  ton. 

Total  Cost  per  Tox. 

No.  1.  Xo.  2. 

Cost  raw  material,  per  ton $0  05  $0  05 

Production   cost    1  05  60 

Cubing  and  turning  30  30 

Loading  on  cars  or  to  store  60  30 

Overhead     1  00  1  00 

Total  per  ton $3  00  $2  25 

Average  cost  f.o.b.  cars  or  in  storage $2  62 V^  per  ton. 

Add  for  loading  one-half  fuel  second  time  from  storage  to  pile,  25e.  per  ton 

average   12  ^/^ 

Average  cost,  season  output,  f.o.b.  cars $2  75 
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TABLE  v.— TROUBLE  SHEET— PLANT  NO.  1,  1919. 


Items  ill  order  of  importance. 


Remarks. 


Item. 

Supporting  caterpillars. 

Driving  mechanism  broken. 
Difficulty  with  clutches. 
124  chain  broken. 
Excavator  out  of  line. 

Spreader. 

Chain  broken. 
Spreader  sill  broken. 
Spreader  clutches  slipping. 
Sprocket  broken. 
Trouble  with  engine. 
Delay  in  turning. 


3.  Spreader  cars  driving  mechanism. 

Cable  slipping. 
Cable  broken. 
Grips  worn  out. 

4.  Spreader  cars  system. 

No  cars  available  to  load. 

Cars  off  track. 


Station  car  off  track. 
Station  car  anchor  pulled. 


5.    Excavator  chain  and  pins. 


Soft  ground. 

Caterpillars  in  a  hole. 
Pivot  castings  No.  4  caterpillar 
broken. 


Ordinary  delays. 
Iron  in  macerator. 
Roots  in  conveyor. 
Wait  for  fuel. 
Wash  boiler. 
Piston  rod  loose. 
Heater  tube  blew  out. 
Pump  gland  played  out. 
Repair  dry  pipe. 
Weather. 


These  difficulties  were  practically  entirely  elimin- 
ated when  the  driving  mechanism  was  rebuilt, 
and  latterly  a  differential  drive  installed. 


The  No.  1  spreader  is  being  rebuilt,  with  special 
attention  to  the  weaknesses  disclosed.  Trouble 
with  the  engine  was  almost  entirely  due  to 
stopping  and  starting  so  frequently,  due  to  the 
clutches,  which  never  worked  satisfactorily. 
The  drive  chain  will  be  replaced  with  a  much 
stronger  one,  and  provision  made  so  two  men 
can  turn  the  spreader  in  half  the  time  it  took 
five  or  six  to  do  it  in  1919. 

Due  almost  entirely  to  original  cable  being  too 
small.  This  was  replaced  by  a  larger  cable  and 
specially  hardened  grips  procured,  when  this 
trouble  practically  disappeared. 

Four  new  cars  are  ordered,  which  should  ma- 
terially increase  capacity  of  plant. 

Mostly  at  joints  in  track  on  spreading  side  of 
rectangle.  An  extra  tie  will  be  put  in  at  these 
joints  which  will  overcome  this. 

The  original  scheme  of  holding  the  station  car 
was  defective.  This  was  changed  by  bracing  it 
direct  from  the  excavator,  and  the  trouble  dis- 
appeared entirely. 

The  original  pins  holding  the  excavator  chain 
together  were  poorly  designed  and  wore  so  that 
occasionally  a  pin  came  out.  New  pins  of 
better  desigii  have  been  secured  and  put  in 
place. 

The  south  end  of  No.  1  drying  field  was  never 
cross  drained  and  was  very  soft  in  places  even 
along  the  face.  Drains  have  been  put  in  to 
remedy  this,  and  the  carrying  ties  on  two  of 
the  caterpillars  will  be  increased  50%  in  length, 
which  should  prevent  further  trouble  from  this 
cause. 

Delays  from  iron  in  macerator  were  few,  and 
coupled  with  delays  from  roots  in  conveyor  were 
not  very  important.  Care  on  the  part  of  the 
attendants  will  remedy  to  an  extent.  Delays  for 
fuel  should  disappear  when  a  regular  supply  of 
peat  is  arranged  for.  Washing  boiler  should  be 
done  on,  Sundays.  The  next  four  items  are  not 
important,  and  are  the  ordinary  hazards  of  run- 
ning machinery  of  this  kind.  Delays  due  to 
weather  are  not  as  serious  as  might  be  imagined, 
as  the  men  will  work  through  any  ordinary  rain, 
and  fuel  may  be  laid  out,  although  the  drying, 
of  course,  is  interfered  witli. 
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TABLE  VI.— TROUBLE  SHEET-PLANT  KO.  2,  1919. 


Items  in  order  of  importance. 


Remarks. 


Item. 
Supporting  caterpillars. 

Driving  mechanism  broken. 
Difficulties  with  clutches. 
124  chain  broken. 
EC62  chain  bioken. 
Steering. 


2.  Conveyor  bridge. 

Cauglit  on  moss. 

Driving  mechanism  stalled  in  moss. 

Universal  joint  broken. 

Trouble  with  chain  drives. 

3.  Machine  sinking  in  bog. 


4.    Feed  belt  insufficient. 


5.    Macerator  repairs. 


Excavator  element. 
Pins  worn. 
Gutters  broken. 

Supporting    frame    and    drivini, 
shaft  lient. 


7.    Clutch  controls. 


Difficulty  with  driving  mechanism  overcome  when 
this  was  rebuilt.  Difficulty  with  clutches  and 
steering  overcome  by  use  of  line  to  steer  by  and 
introduction  of  differential  drive.  Driving 
mechanism  has  also  been  raised  so  chains  and 
sprocket  wheels  all  run  clear  of  moss.  When 
work  was  commenced  several  drivers  were  down 
in  the  peat  most  of  the  time. 

Pjactically  all  trouble  with  the  bridge  was  due  to 
it  being  too  low.  This  has  been  raised  one  foot, 
and  a  new  connection  witli  the  platform  made 
in  the  centre  instead  of  at  one  end,  which  will 
eliminate  these  troubles. 

Until  working  face  was  cut  down  sufficient  to  get 
some  drainage,  the  bog  was  all  very  soft  and 
many  delays  and  breaks  occurred.  As  the 
working  face  became  deeeper  these  gradually 
disappeared,  but  to  eliminate  this  trouble  en- 
tirely the  supporting  caterpillars  have  been  in- 
creased 50%  in  supporting  area,  which  should 
eliminate  this  trouble  even  under  such  condi- 
tions as  were  met  at  the  start. 

The  feeding  mechanism  to  the  belt  conveyor  at  no 
time  during  the  season  had  enough  capacity  to 
take  the  material  away  from  the  macerator. 
This  has  been  altered  to  eliminate  the  trouble 
entirely. 

Due  to  running  macerator  light  when  the  cut  was 
first  started  some  of  the  knives  froze  in  their 
l)earings.  Some  delays  were  due  to  this  cause, 
but  tliey  disappeared  as  soon  as  a  normal  supply 
of  raw  peat  was  available. 

In  the  early  part  of  the  operations  when  the 
dry  top  surface  of  the  bog  was  being  excavated 
the  excavator  was  subject  to  abnormal  wear. 
The  ends  of  the  pins  in  the  chain  wore  off  and 
the  pins  came  out  from  time  to  time.  These 
have  been  replaced  with  new  pins  of  much  better 
design.  Many  roots  were  also  encountered  at  the 
first  and  a  number  of  cutters  broken,  and  due  to 
inexperience  excavator  was  permitted  to  stall  on 
a  root  and  the  machine  to  move  ahead,  which 
strained  it  badly.  A  new  brace  has  been  added 
which  will  prevent  this  happening  again,  and 
spare  cutters  provided,  although  the  experience 
with  No.  1  working  on  a  proper  face  shows  only 
a  couple  of  cutters  broken  in  the  season. 

Owing  to  this  plant  being  so  new  no  attempt  was 
made  to  put  in  proper  clutch  controls  until  it 
was  found  where  would  be  the  best  place  to 
locate  them.  These  will  be  put  in  for  the  1920 
season. 
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TABLE  VI.— TROUBLE   SHEET— PLANT  NO.  2,  1919— Continued. 


Items  ill  Older  of  importance. 

Remarks. 

S.    Delay  tinning  spreader. 

9.    Sundry  delays. 
"Wait  for  fuel. 
Wait  for  water. 
Iron  in  macerator. 
Belt  slipping. 
Adjust  engines. 
Excavator  caught  on  roots. 
Roots  in  spreader. 
Weather. 

Serious   delay  in    this   operation   was    encountered 
at  the  start.     Conditions  gradually  became  bet- 
ter, but  a  new  method  of  handling  it  has  been 
worked  out,  which  should   reduce  the  time  for 
this    operation    from    several    hours    to    possibly 
20  minutes. 

The     delays     under     this     heading    were     mainly 
due   to   starting  up   on   the   new   face   with   no 
proper  organization.     A  lot  of  delay  was  caused 
from    trouble    in    getting    water   to    the    boiler, 
which  disappeared  as  the  working  ditch  became 
deeper.     The  belt  slipping  was  due  to  the  bridge 
being  too  low,  preventing  proper  adjustment  of 
the    parts.      Roots    in    spreader    was    a    minor 
trouble,  which  should  be  eliminated  by  changes 
in  the  spreader  which  have  been  made. 

TABLE  YIL— COMMITTEE  BUSINESS. 
Salaries: — ■ 

E.  V.  Moore,  engineering  and  management    $11,180  65 

F.  0.  Orr,  inspection   \ 1,800  00 

superintendence      2,000  00 

Rd.  Morley,  drawing  and  designing   1,265  60 

■       $16,246  25 

Travelling  Expenses:  — 

Committee  members   $1,191  6.3 

E.  Y.  Moore    2,406  25 

F.  O.  Orr   790  21 

A,   Arncp    268  24 

A.  Leverin    o70  00 

■ 5,026  3:5 

Rent 1,140  00 

Office  Expenses: — 

Telephone  and  telegrams,  installation  of  Bell  phone  at  Alfred.  .$.345  81 

Stamps    91  57 

Stationery,  drawing  supplies,  etc 271  25 

General    94  55 

803  J  8 

Total    .$23,215  76 

TABLE  A^IIL— PLANT  AND  EQUIPMENT. 
Plant  No.  1:  — 

Original  cost    $28,373  10 

Unload  and  install    895  05 

Experimental  work  and  alterations,  materials    1,548  46 

Labour     731  30 

■      $33,548  03 

Plant  No.  2:  — 

Original  cost    $21,747  04 

Unload  and  install    59  57 

Experimental  work  and  alterations,  materials 1,044  03 

Labour    2,596  93 

26,047  57 

JIarvesting  and  Loading  Kquipnient  :  — 

Materials     $11,127  87 

Labour  and  install 1 ,526  94 

12.651   81 
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, ■ — — — — — — — — ■ ^ 

Buildings  and  Telephone: — 

Materials $869  09 

Labour  on  buildings   359  20 

Labour  install,  telephone 26  35 

—  1,254  64 

Tools 583  77 

Freight  and  expenses 1,738  71 

Total    $73,827  53 

TABLE  IX.— OPERATION  EXPENSES. 
Plant  No.  1:— 

Labour  in  excavation $169  80 

Operate  excavator 251  17 

Moving  track 554  70 

Operate  boiler  and  engine   955  20 

Spreading     1,119  90 

$3,050  77 

Turn  and  cube  contract   $403  90 

Straight   time    503  21 

907  11 

Repairs    672  72 

672  72 

$4,630  60 

Plant  No.  2:— 

Labour  in  excavation $12  60  * 

Operate   excavator    154  68 

Operate  boiler  and  engine   709  07 

Spreading     110  60 

$986  93 

Turn  and  cube   24  40 

Repairs    211  06 

■        $1,222  41 

Supplies: — • 

Coal   $1,223  28 

Gasoline  and  oil   173  44 

Sundries    447  11 

Spare  parts    395  24 

2,239  07 

Harvesting  and  loading 868  68 

Sundry  repairs    170  00 

Total   $9,130  76 

TABLE  X.— OTHER  EXPENSES. 

Preparing  field  for  No.  1  Plant $255  46 

Preparing  field  for  No.  2  Plant 894  60 

$1,150  06 

Water  boy  and  general  work 483  81 

Cleaning  up  property    401  86 

Moving  old  plant   215  55 

Sundries    1,225  74 

Total    $3,477  02 

TABLE  XL— SUMMARY  OF  EXPENDITURES  TO  31ST  DECEMBER,  1919. 

Committee    expenses    $23,215  76 

Plant  and  equipment 73,827  53 

Operation   9,130  76 

Other  expenses    3,477  02 

Cash  advance  to  E.  V.  M 254  04 

Cash  on  hand,  Alfred  account 354  42 

Total   $110,250  53 
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A  GEOLOGICAL  RECONNAISSANCE  INTO  PATRICIA^ 

Including:  Part  of  Sixth    Meridian  Line,  and  Wenasaga, 
Birch  Lal<e  and  Trout  Lake  Rivers 

By 
E.  M.  Burwash 


Introduction 


The  field-work  on  which  this  report  is  based  was  carried  out  during  the 
summer  of  1919  under  directions  received  from  T,  W.  Gibson,  Deputy  Minister 
of  Mines  for  Ontario.  The  writer  left  Toronto  on  June  7th  accompanied  by 
A,  H,  Dingman  and  E.  C.  Montgomery,  both  of  Toronto,  as  field-assistants,  and 
reached  Sioux  Lookout,  district  of  Kenora,  on  the  9th.  Here  was  secured  a  17-foot 
canvas-covered  Peterborough  canoe,  belonging  to  the  Bureau  of  Mines,  and  the 
party  next  day  arrived  at  Freda  station,  which  is  situated  on  the  sixth  meridian 
where  it  forms  the  western  boundary  of  the  township  of  Eowell  and  intersects 
the  line  of  the  National  Transcontinental  railway.  At  Hudson  we  met  T.  J. 
Patten,  O.L.S.,  with  his  party,  to  whom  had  been  assigned  the  duty  of  extending 
the  sixth  meridian  line  survey  northward  from  the  northwest  corner  of  Eowell 
to  a  point  120  miles  distant  in  the  district  of  Patricia.  On  the  11th  the  combined 
parties  and  their  supplies  were  moved  three  miles  north  from  Freda  to  the  starting 
point  of  the  survey. 

Work  was  begun  on  the  12th,  and  was  carried  to  the  southern  end  of  South 
Cove,  an  arm  of  Lac  Seul,  on  the  evening  of  the  28th,  a  short  distance  north  of 
the  seventeenth  mile-post.  At  this  point  the  geological  party  left  the  line  tem- 
porarily for  the  purpose  of  visiting  the  iron  ore  deposits  at  Little  Shallow  lake, 
and  proceeded  thither  by  way  of  Pine  Eidge  Post  (at  the  western  end  of  Lac  Seul) 
and  the  English  and  Mattawa  rivers.  We  returned  to  the  main  party  on  July 
11th,  M^hen  we  found  them  encamped  at  Shanty  narrows,  Lac  Seul.  The  line 
had  now  been  completed  as  far  as  the  north  shore  of  the  lake,  which  was  inter- 
sected at  a  point  about  three  miles  northwest  of  the  narrows,  near  the  33rd  mile- 
post. 

Here  the  survey  of  the  line  had  to  be  abandoned,  owing  to  the  refusal  of  the 
Indians  employed  as  packers  to  continue  at  work,  and  Mr.  Patten  therefore 
withdrew  his  party  from  the  field.  In  order  to  carry  on  the  geological  work 
independently  it  was  necessary  to  return  to  Sioux  Lookout  to  reorganize  the  party 
and  equipment.  The  canoe  already  mentioned,  while  quite  as  large  as  convenient 
for  portaging  along  the  line,  was  overloaded,  slow  and  dangerous  on  the  larger 
lakes  when  burdened  with  three  men,  their  baggage  and  supplies  for  even  a  short 

*  Literature  on  the  District  of  Patricia  is  summarized  in  Vol.  XXI,  1912,  Part  2, 
Ontaiio  Bureau  of  Mines  Report. 
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journey.  We  therefore  accompanied  j\Ir.  Patten's  party  to  the  railway  at  Hudson, 
and  reached  Sioux  Lookout  on  July  16th.  There  we  purchased  supplies  and 
secured  the  use  of  a  second  canoe  through  the  kindness  of  Mr.  Farlinger  of  the 
Farlinger  Lumber  Company.  After  some  days  we  also  succeeded  in  engaging  the 
services  of  George  Eowatt  as  cook  and  canoeman,  in  both  of  which  capacities  he 
proved  very  efficient. 

We  left  Hudson  on  July  26th  by  the  Hudson  Bay  Company's  launch  and 
arrived  at  Pine  Ridge,  at  the  outlet  of  Lac  Seul,  on  the  28th.  The  next  day 
we  proceeded  up  the  Wenasaga  river,  which  enters  Lac  Seul  from  the  north  near 
Pine  Ridge  and  intersects  the  projected  meridian  line  about  fifteen  miles  from  the 
lake.  Near  the  probable  point  of  intersection  the  White  ]\Iud  river  enters  from 
the  east,  and  three  days  were  spent  in  exploring  and  mapping  it.  It  consists 
of  a  chain  of  lakes  connected  by  narrows  which  extends  about  ten  miles  to  the 
east,  receiving  two  streams  on  the  southern  side  and  another  at  the  eastern  end. 
The  second  stream  on  the  south  side  appears  to  be  the  principal  branch  of  the 
system,  but  time  was  not  taken  to  explore  it.  Immediately  north  of  the  White 
]\Iud  river  the  Wenasaga  crosses  a  schist  and  greenstone  area  which  was  studied 
to  some  extent.  Attention  was  also  paid  to  the  two  succeeding  granite  areas  and  the 
intervening  band  of  schists. 

Passing  over  the  Height  of  Land  portage  to  Big  Portage  lake  the  stream 
which  enters  from  the  west  was  explored  and  mapped  in  the  expectation  that  it 
might  prove  to  be  the  outlet  of  Birch  lake,  but  it  was  found  to  extend  only  a 
few  miles  Avestward  through  two  small  lakes.  On  proceeding  to  the  bay  which 
projects  westward  about  the  middle  of  the  w^est  side  of  Gull  lake,  the  Birch  lake 
river  was  found  and  ascended  westward  to  Birch  lake.  A  survey  of  this  stream 
and  of  the  long  southwestern  l)ay  of  Birch  lake  was  made.  The  southern 
boundary  of  the  schist  and  greenstone  area,  which  surrounds  Birch  lake,  was 
traced  for  about  six  miles,  and  the  rocks  of  the  area  itself  Avere  examined  on 
that  part  of  the  route  to  the  south  of  Birch  lake  and  along  its  southwestern  arm. 
Leaving  Birch  lake  on  August  25th,  we  followed  the  Shabumeni  river  to  Shabumeni 
lake  whence  the  Woman  portage  leads  southward  to  a  small  lake  which  is  part 
of  the  northerly  bend  of  the  Woinan  river.  Passing  through  Woman  lake.  Woman 
river  and  the  Trout  Lake  river  to  Pakwash  lake  and  thence  by  way  of  the  Mattawa 
and  English  rivers  we  reached  Pine  Ridge  on'  August  30th. 

A  day  or  two  was  spent  at  Shanty  narroAvs  and  South  Cove  in  completing  the 
geology  of  that  part  of  the  line  which  lies  across  various  bays  of  Lac  Seul,  and 
.  we  returned  to  Hudson  on  Septeml)er  Tth.  After  settling  some  business  details 
at  Sioux  Lookout  we  left  for  Toronto  where  we  arrived  on  the  11th.  In  addition 
to  the  geology  and  mineralogy  some  attention  was  paid  to  the  waterpower.  fish, 
game,  soil  and  timber  resources,  and  an  attempt  was  made  to  secure  climatic 
data  of  sufficient  reliability  to  form  the  basis  of  an  opinion  as  to  the  suitability 
of  the  area  for  agricultural  development.  For  the  last  mentioned  purpose  a 
thermometric  record  was  kept  of  daily  maximum  and  minimum  temperatures,  but 
owing  to  the  difficulty  of  securing  proper  shade  for  the  thermometer  under  all 
conditions  of  travel,  it  is  probable  that  the  minima  are  more  reliable  than  the 
maxima. 
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Geology 

I. — The  Sixth  Meridian  from  Freda  to  Lac  Seul 

Topographically,  the  country  traversed  by  the  line  from  Freda  to  Lac  Seul 
is  rather  uniform  in  type,  and  consists  of  rounded  hills  of  gneiss  or  granite  which 
generally  have  a  N.E.-S.W.  trend  along  their  greater  axes,  and  are  flat-topped 
or  simply   dome-shaped,   with   a   certain  accordance  of  height.     In   all  cases  the 


Reowaiiii   iiirlusions  in  gneiss  a  short  distance  north  or 

Freda    station,  district   of   Kenora.     Note   Avell- 

X)rcscrved  angular  outlines. 

rock  surfaces  exhiljit  signs  of  intense  glaciation,  the  nortli  and  cast  faces  being 
generally  rounded,  while  cliffs  are  sometimes  found  facing  the  west  and  south. 
The  direction  of  the  ridges  corresponds  generally  to  the  strike  of  the  gneiss. 
The  direction  of  the  glacial  movement  was  observed  in  one  case  to  form  an  angle 
of  60°  with  the  strike  (strike  120°;  glacial  striaa  60°),  but  they  are  in  general 
more  nearly  parallel,  since  the  average  of  strikes  noted  is  82.5°  and  the  average 
direction  of  glacial  movement  64°.     Hence  the  ridges  are  glaciated  fairly  parallel 
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Geology  along  sixth  meridian  surveyed  by  T.  J.  Patten,  O.L.S.,  in  1919.     The  right  half  of 
the  plan  shows  the  northern  extension  of  the  surveyed  line  on  the  left  half. 
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to  their  length,  and  the  intervening  valleys  having  been  swept  clean  by  the  ice, 
the  deposits  now  found  in  them  are  either  in  the  nature  of  sandy  outwash  from 
the  margin  of  the  retreating  ice,  terminal  morainic  ridges,  or  post-glacial  lake  de- 
posits. Very  little  till  and  no  continuous  till-sheets  were  observed ;  the  tops  of  the 
hills  are  in  general  strewn  with  boulders  often  of  large  size,  but  little  finer  material 
is  to  be  seen,  though  in  some  places  the  lower  parts  of  the  hillsides  and  the  bottoms 
of  the  valleys  are  covered  with  earth,  which  may  have  been  washed  down  from  the 
hilltops.  The  morainic  ridge  which  lies  in  a  N.W.  to  S.E.  direction  between  Peat 
and  Moose  lakes,  is  about  half  a  mile  in  length  and  50  feet  above  Moose  lake  at  its 
highest  point.  It  is  largely  composed  of  boulders  of  granite  with  a  smaller  pro- 
portion of  darker  rocks  and  schists;  the  finer  materials  are  gravel  and  sand  with 
little  clay. 

The  post-glacial  clays  which  occur  in  the  deeper  valleys,  especially  from  Ord 
lake  north,  and  are  largely  continuous  in  the  Lac  Seul  depression,  have  been 
described  under  the  heading  of  Soil  and  Climate. 

The  Laurentian  formation  occupies  the  whole  of  the  belt  traversed  by  the 
line  until  Lac  Seul  is  reached,  and  its  more  massive  and  less  gneissoid  phases  seem 
in  general  to  form  the  higher  features  of  the  topography.  The  hills,  however, 
do  not  exceed  150  feet  in  height  in  most  cases,  and  on  the  average  are  probably 
not  higher  than  100  feet.  The  most  massive  granite  on  this  section  of  the  line 
forms  the  principal  divide,  that  between  Ord  and  Pine  lakes,  which  drain  west 
toward  the  Cedar  river,  and  the  streams  which  flow  north  and  east  into  Lac  Seul. 
On  South  Cove  the  gneiss  gives  way  to  older  soda-rhyolites  of  Keewatin  age,  and 
in  these,  which  are  in  part  somewhat  friable,  the  basin  of  Lac  Seul  has  been 
excavated  by  erosion,  of  which  the  latest  important  phase  was  the  ice  action  of  the 
Pleistocene  period.  In  the  gneiss  between  Freda  and  the  height  of  land  mentioned, 
which  lies  about  16  miles  north  of  the  railway,  two  or  three  sets  of  small  dikes  were 
observed  at  different  points.  The  following  table  indicates  their  nature  and 
direction.    The  sets  of  dikes  present  are  marked  1,  2,  and  3  in  order  of  age: 


Place 

Strike  of  Gneiss 

1st  Set 

2nd  Set 

3rd  Set 

(a)  Freda 

50^ 

Contorted : 
Strike  50" 

Straight : 
about  180" 

(b)  1%  miles 

Straight : 

Straight : 

Epidote  veins: 

N.  of  Freda.. 

So** 

Strike  25*' 

Strike  70" 

Strike  about 
125" 

(c)  Portage  E.  of 

13th  mile  (16 

Contorted : 

Straight: 

Straight: 

miles    North 

Strike  20"  to 

Strike  65" 

Strike  130". 

of  Freda).... 

about  40" 

25".  Coarse 

(cuts  1st). 

Cuts  1  and  2. 

pegmatitic 

Felsitic 

Felsitic 

The  strikes  of  corresponding  members  of  these  successive  intrusions  are 
accordant  enough  in  the  different  localities  to  suggest  that  in  some  cases  they 
represent  contemporaneous  action  throughout  the  area. 

At  Freda  the  rock  is  distinctly  granitoid  gneiss,  containing  in  parts  numerous 
inclusions  of  more  basic  rocks  of  a  gneissic  texture  but  of  finer  irrain  than  the 
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magma  itself.  The  rock  is  essentially  a  biotite  gneiss,  with  little  biotite  and 
large  quartz-content.  It  is  pinkish  in  colour  to  the  east  of  Freda  station,  and  in 
places  shows  a  porphyritic  texture  with  orthoclase  phenocrysts;  and  in  some  parts 
it  increases  in  coarseness  to  a  pegmatitic  facies  containing  anhedrons  up  to  three 
inches  in  diameter.  To  the  west  of  Freda  station  the  inclusions  of  basic  rock  are 
much  more  numerous,  and  the  magma  itself  finer-grained  and  of  a  greyer  colour, 
probably  due  to  assimilation  of  basic  material  or  to  basic  differentiation  near  the 
contact  with  the  roof.  About  a  mile  northward  there  are  in  addition  to  the 
basic  inclusions  others  that  appear  to  represent  acid  rocks,  possibly  sandstone 
or  quartz  porphyry  now  much  altered.  The  inclusions  here  show  a  considerable 
amount  of  contortion  due  to  fiowage  of  the  gneiss,  and  are  less  markedly  angular 
than  near  Freda.  The  surface  is  therefore  representative  of  a  lower  horizon 
within  the  batholith. 


>*iB|»»5. 


1.  Inclusions  indicating  fluidal  movements  of  both  inclusions  and  gneiss  together. 

2.  Bounded  inclusion,  with  granitic  intrusions  along  cracks,  and  shearing  cracks  trans- 

verse to  the  lamination  of  the  enclosing  gneiss. 

Proceeding  northward  the  gneiss  becomes  gradually  more  granitic  in  texture 
and  the  inclusions  in  general  fewer  as  far  as  Ord  and  Pine  lakes.  On  the  shore 
of  the  first-named  lake  about  half  a  mile  west  of  the  point  where  the  line  meets 
the  south  shore,  there  is  an  exposure  of  quite  massive  granitoid  gneiss  without 
inclusions  so  far  as  observed,  and  the  same  type  of  rock  was  seen  on  the  south- 
easterly shores  of  Pine  lake,  which  lies  east  and  north  of  Ord  lake.  The  gneiss 
at  tliis  latitude  is  known  to  extend  from  Lac  Seul  on  the  east  to  the  Cedar  river 
on  the  west.  Proceeding  northward  from  Ord  lake  there  is  an  outcrop  of  massive 
granite  with  no  apparent  gneissoid  structure  at  8  miles  20  chains.  The  high  bluff 
to  the  west  of  the  line  here  is  probably  also  of  the  same  rock,  which  appears  to  be 
a  hornblende  granite^,  with  the  ferromagnesian  constituent  altered  to  epidote  or 
chlorite.  The  Avhole  is  traversed  by  small  veins  of  epidote.  The  direction  of  the 
hills  here  is  N.  20°E.,  more  northerly  than  that  of  those  in  the  distinctly  gneissoid 
area  further  south,  and  the  strike  of  the  gneiss  on  Ord  lake  (280°)  may  indicate 


'  Specimens  from  this  locality  were  unfortunately  lost. 
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that  tlic  gneissoid  structure  parallels  the  outline  of  the  massive  granite  area.  Xo 
inclusions  were  noted  in  the  granite.  On  the  10th  mile  there  is  still  but  little 
evidence  of  gneissic  structure,  the  texture  being  coarsely  granular,  and  the  inclusions 
much  altered.  On  the  east  side  of  Moose  lake  (1^  miles  E.  of  the  12th  mile)  the 
rock  is  a  massive  hornblende  gneiss  with  graphic  pegmatite  traversing  it  in  dikes. 
On  the  portage  to  the  north  of  this  lake  (opposite  the  13th  mile)  the  granite  is  por- 
phyritic.  and  is  traversed  by  three  series  of  small  dikes  as  described  above.  It 
contains  a  few  large  xenoliths  of  a  much  finer  grained  rock  of  gneissic  appearance, 
one  of  which  measured  about  50  feet  by  8  feet  on  its  exposed  surface.  The 
earlier  pegmatitic  dikes  are  much  contorted  by  movements  or  other  changes  of 
the  rock,  involving  shrinkage.  The  later  (aplitic)  dikes  are  unchanged  as  to 
direction  of  the  fissures. 

To  the  north  of  Eound  lake,  on  the  i)ortage  leading  to  Patten  lake  (E.  of 
1-lth  mile)  the  gneissoid  structure  becomes  distinct  again,  while  the  texture  is 
still  porphyritic.  Inclusions  occur  here  of  both  basic  and  acid,  types.  Gneiss 
was  also  seen  on  the  hills  to  the  northeast  of  Eound  lake,  and  occupies  the  shores 
of  Patten  lake  and  a  small  lake  to  the  east  of  it.  On  the  western  shore  of  Patten 
lake  the  greyish  gneiss  contains  many  ijiclusions  of  dark  grey  and  green  rocks, 
and  this  increase  in  the  number  of  inclusions  and  the  more  basic  appearance  of  the 
gneiss  are  no  doubt  due  to  the  approach  of  the  present  land  surface  closer  to  the 
original  roof  of  the  batholith  as  the  line  is  followed  to  the  north.  The  inclusions 
on  Patten  lake  are  microscopically  seen  to  be  diorite  gneiss,  consisting  of  a  large 
amount  of  fresh  green  hornblende  (about  50  per  cent,  of  the  rock)  with  the 
remainder  of  the  space  occupied  by  andesine  and  a  few  grains  of  magnetite.  In 
other  cases  the  inclusions  are  of  massive  basic  rock,  diorite  or  gabbro.  In  the 
gneissic  inclusions  apophyses  of  the  surrounding  granitoid  gneiss  may  be  observed 
penetrating  fissures  formed  along  the  lamination,  which  serves  as  evidence  that 
although  the  gneissoid  inclusions  arc  in  general  oriented  parallel  to  the  structure 
of  the  enclosing  gneiss,  they  were  gneissoid  before  their  inclusion  in  the  batholith, 
and  not  merely  rendered  so  by  the  causes  which  produced  gneissoid  structure  in  the 
batholith.  On  the  small  lake  west  of  the  17th  mile  the  greyish  gneiss  contains 
contorted  inclusions,  while  a  reddish,  somewhat  porphyritic  type  of  gneiss  seen  on 
the  shores  of  the  lake  a  mile  farther  west  has  few  or  no  inclusions.  At  the  south 
end  of  South  Cove,  just  north  of  the  17th  mile-post,  the  gneiss  is  traversed  by 
a  pegmatite  dike,  which  consists  almost  exclusively  of  feldspar  and  quartz,  the 
former  of  earlier  formation  than  the  latter  and  crystallized  in  individuals  up  to 
throe  inches  in  diameter.  There  are  no  noticeable  ferromagnesian  silicates  or 
metallic  ores  present. 

Two  miles  farther  north  pegmatitic  dikes  are  again  seen,  and  as  we  advance 
northward  along  the  Cove  inclusions  increase  in  number  and  size.  The  pegmatitic 
dikes  on  the  point  to  the  west  of  the  19th  mile-post  consist  of  microcline,  quartz, 
orthoclase  and  biotite  (in  the  order  of  their  abundance)  with  some  accessory 
iron  oxide,  apatite  and  augite  in  small  amounts.  The  gneissic  inclusions  in  the 
granite  at  the  same  locality  are  of  a  soda  rhyolite  gneiss  which  contains  quartz, 
albite  and  biotite  with  small  amounts  of  iron  oxide.  The  reddish  granitoid  gneiss 
along  the  shore  of  South  Cove  in  Avhich  these  inclusions  and  dikes  occur,  is  a 
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biotite  granite  gneiss  which  in  general  is  composed  of  orthoclase,  microcline,  quartz, 
biotitc,  hornblende  and  micropegmatite,  the  last  two  in  small  amounts.  It  is 
reddish  in  colour  toward  the  south  end  of  the  Cove^  but  becomes  somewhat  greyer 
as  Hungry  narrows  is  approached.  At  this  point  it  is  succeeded  by  a  fine-grained, 
almost  felsitic  soda-rhyolite  gneiss  which  is  markedly  stratiform  in  appearance, 
and  is  identical  with  the  inclusions  found  in  the  biotite  gneiss  to  the  south.  The 
rhyolite  is  therefore  older  than  the  batholithic  intrusion  which  occupies  the  country 
from  Freda  to  Lac  Seul.  It  strikes  in  general  east  and  west,  varying  somewhat 
to  the  north  and  south  of  90°,  and  dips  vertically  or  steeply  toward  the  north. 


Banded  rock  near  Hungry  narrows,  Lac  Seul. 

It  is  exposed  from  Hungry  narrows  northward  on  the  islands  in  Island  bay,  at 
Shanty  narrows,  on  the  point  lying  between  Island  bay  and  the  northwestern  arm 
of  Lac  Seul,  and  on  the  islands  in  the  lake  to  the  northwest  of  Shanty  narrows. 
The  line  ends  for  the  present  on  the  north  shore  of  the  lake,  where  no  outcrop  of 
rock  exists.  The  rhyolite  is  penetrated  by  granite  dikes  or  sills  generally  parallel  to 
the  structure  of  the  rhyolite  and  in  some  places  in  large  bodies— especially  on  the 
south  shore  of  the  bay  northwest  of  Hungry  narrows  near  its  mouth,  and  on  an 
island  near  the  north  side  of  Island  bay,  just  to  the  south  of  Shanty  narrows. 
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On  the  shore  between  Hungry  narrows  and  the  entrance  to  the  unnamed  inlet 
to  the  northwest  there  is  a  series  of  rocks  exposed  which  is  finer  grained  than 
the  rhyolite,  being  quite  aphanitic,  and  showing  a  ribbon-like  banding  parallel 
to  the  strike.  It  is  probably  a  fine  grained  hornblende  schist  like  others  seen 
on  Slate  lake.  In  some  places  the  rhyolite  presents  much  the  appearance  of  a 
gneiss  of  medium  grain,  but  in  general  its  texture  is  so  fine  as  to  resemble  a 
moderately  fine-grained  yellow  sandstone. 

The  Laurentian  batholith  over  which  the  line  runs  from  Freda  to  mile  23 
varies  somewhat  both  in  texture  and  composition.  Near  the  contact  of  the  rhyolite, 
and  at  other  points  where  inclusions  are  numerous,  it  has  a  greyish  colour,  due  to  a 
higher  proportion  of  dark  minerals,  and  a  distinctly  gneissoid  texture.  Farther 
from  the  contact,  or  where  inclusions  are  more  sparsely  scattered  through  it, 
while  still  gneissoid  it  presents  a  ruddier  colour,  due  to  the  greater  predominance 
of  pink  feldspar.  Finally  in  the  area  from  mile  8  to  mile  13  the  gneissoid  texture 
gives  place  to  the  granitic,  and  the  rare  inclusions  are  of  large  size.  This  granitic 
area  is  not  separated  from  the  gneissic  part  by  eruptive  contacts  so  far  as  observed, 
but  seems  to  pass  into  it  by  an  easy  gradation.  It  therefore  represents  the  central 
part  of  the  same  intrusion  and  in  all  probability  a  horizon  which  lay  considerably 
below  its  upper  surface  before  the  roof  was  removed  by  erosion,  while  the  gneissic 
parts  are  those  nearer  the  outer  surface  of  the  batholith,  both  at  the  sides  and  top. 

The  soda-rhyolite  gneiss  consists,  as  before  stated,  of  quartz,  albite  or  oligoclase- 
albite,  and  biotite,  in  the  order  given. ^  and  contains  in  many  places  a  considerable 
amount  of  garnet  and  some  magnetite  and  pyrite  as  accessories.  In  one  or  two 
instances  noted  the  feldspar  was  in  excess  of  the  quartz,  but  generally  the  reverse 
is  the  case.  The  garnet  is  probably  almandine  (iron-aluminium  silicate).  Slight 
amounts  of  muscovite  are  also  present,  probably  secondary  after  anorthoclase  or 
microcline. 

il. — The  Wenasaga  River 

The  northwestern  arm  of  Lac  Seul  is  underlain  by  gneissoid  rocks.  At  its 
southeastern  end  these  consist  of  the  soda-rhyolites  already  described.  At  Pine 
Ridge  post  near  the  outlet  of  the  lake  there  is  a  considerable  covering  of  drift, 
but  a  small  islet  in  the  river  just  opposite  the  post  is  composed  of  a  dark  grey 
banded  gneiss,  consisting  partly  of  a  fine  grained  granitic  type,  and  partly  of 
narrow  aphanitic  bands  which  exhibit  transverse  shear-cracks.  The  coarser  part 
is  essentially  a  gneissoid  mica-hornblende  gabbro,  and  consists  of  sericite  with  kaolin 
representing  the  original  feldspar  (labradorite),  hornblende,  biotite,  and  quartz, 
while  the  narrow  bands  are  more  silicious.  The  accessory  minerals  are  titaniferous 
magnetite  and  pyrite.  This  island  seems  to  represent  an  intrusion,  largely  confined 
to  this  locality,  whose  relations  to  surrounding  rocks  were  not  determined.  The 
gneiss  on  the  island  is  traversed  by  dikes  of  two  different  kinds,  one  a  hornblendc- 
biotite  granite,  and  the  other  a  mica  diorite  of  coarse  grain.  The  relations  of 
these  dikes  to  one  another  were  not  evident,  but  the  granitic  dike  probably 
indicates  that  the  older  gneiss,  which  it  intrudes,  is  pre-Laurentian  and  may  be 
provisionally  assigned  to  the  Keewatin  series. 

*  Essential  mineral  constituents  of  rocks  are  named  throughout  this  report  in  the  order 
of  their  abundance  in  the  rock. 
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Proceeding  up  the  Wenasaga  river,  little  of  the  rock  is  exposed  until  the  iirst 
fall  is  reached.  There  a  reddish  grey  stratiform  gneiss  forms  the  ledge  over 
which  the  river  drops  about  10  feet.  The  gneiss  seen  on  Wenasaga  lake  appeared 
also  stratiform,  and  similar  in  that  respect  to  the  soda-rhyolite  gneiss  near  Shanty 
narrows,  Lac  Seul.  Along  the  northwest  shore  of  Bluffy  lake  and  at  the  falls 
below  its  outlet,  the  gneiss  is  of  a  more  granitoid  type,  grey  in  colour,  witJi 
inclusions  showing  evidence  of  having  been  partly  fused  and  recrystallized.  On 
the  fourth  small  lake-expansion  (Brule  lake)  of  White  Mud  river,  at  the  soutli 
end,. the  granite  gneiss  is  again  replaced  by  soda-rhyolite  gneiss  Avith  granitoid 
apophyses  at  intervals  parallel  to  the  lamination.  It  is  quite  possible  that  the 
rhyolite  occupies  the  whole  district  between  this  point  and  Lac  Seul.  On  the 
north  shore  of  the  same  small  lake  there  is  a  band  of  hornblende-magnetite  schist 
very  similar  in  composition  to  the  ferruginous  hornblende  schist  of  Little  Shallow 
lake.  It  consists  of  a  quartz  matrix  with  grains  of  magnetite  and  a  little  horn- 
blende and  as  estimated  by  specific  gravity  contains  about  17  per  cent,  of  iron 
in  the  specimen  which  was  taken.  Along  the  narrows  to  the  east  and  on  the 
shores  of  White  Mud  lake,^  the  rocks  are  grey  gneisses  or  mica  schists  with 
occasional  bodies  of  intruded  granite.  The  mica  schist  and  gneiss  where  examined 
microscopically  have  proved  to  be  soda-rhyolite,  more  or  less  altered,  and  it  is 
probable  therefore  that  this  rock  extends  northward  until  it  comes  in  contact 
with  the  basic  schistose  area  of  which  the  southern  boundary  crosses  the  Wenasaga 
river  on  the  line  of  Ogani  lake  in  an  east  and  west  direction.  On  White  Mud  lake 
there  are  massive  granitic  intrusions  exposed  at  the  mouth  of  the  stream  whicli 
enters  the  lake  about  the  middle  of  its  south  shore,  and  on  the  small  rock  which 
stands  at  the  end  of  the  sandy  point  on  the  northern  shore.  On  the  southern 
shore  the  rhyolite  gneiss  has  been  altered  to  a  muscovite  schist  with  some  biotite, 
having  undergone  more  intense  metamorphism  here  than  in  the  Lac  Seul  valley. 
Garnets  were  not  noticed  as  a  constituent  at  White  Mud  lake,  though  common  at 
Lac  Seul.  On  the  north  shores  of  White  Mud  lake  near  the  east  end  some  angular 
pieces  of  jasper  were  seen,  whicli  no  doubt  indicate  the  presence  of  iron  formation 
some  distance  to  the  east  and  north  (glacial  strise  here  N.75°E.).  Some  pieces 
of  vein  quartz  were  also  found. 

Proceeding  northward  by  the  Wenasaga  river  from  Bluffy  lake,  few  outcrops 
of  rock  are  found  before  reaching  the  rapids  below  the  junction  of  the  Ootchi 
river  from  the  west.  At  these  rapids  the  rock  exposed  is  schistose  in  appearance,  and 
on  examination  is  found  to  consist  of  biotite  in  parallel  arrangement  enclosing 
grains  of  plagioclase  (probably  oligoclase-albite),  and  secondary  quartz.  The 
rock  probably  represents  a  sheared  soda-trachyte  or  soda-syenite.  The  absence  of 
primary  quartz  and  the  slightly  more  basic  feldspar  distinguish  it  from  the  meta- 
morphosed soda-rhyolites  to  the  south,  toward  which  it  dips  at  steep  angles  (strike 
85°:  dip  S.80°).  The  contact  of  the  two  rocks  was  not  observed  and  hence  their 
relationship  cannot  be  definitely  stated.  Near  the  southwest  end  of  Slate  lake 
A,  W.  G.  Wilson  has  noted  a  local  variation  of  the  compass-  which  probably 
indicates  the  existence  in  this  locality  of  a  magnetite-hornblende  rock  similar  to 

'See  map,  p.  172. 

=Cf.  A.  W.  G.  Wilson,  G.S.C.  Publication  No.  1006,  republished  in  Ont.  Bur.  Mines.  Keport. 
1912  CYol.  XXr,  Part  II,  p.  54  et  seq). 
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those  which  occur  on  the  White  Mud  and  Little  Shallow  lakes.  On  euterino-  Slate 
lake  from  the  south,  after  passing  through  the  first  narrows,  there  is  an  outcrop 
of  sheared  conglomerate  on  the  south  shore,  which  contains  stones  whose  maximum 
observed  length  is  about  eight  inches,  but  which  are  on  the  average  much  smaller. 
They  are  partly  rounded  and  partly  angular.  The  angular  material  seems  to 
be  chert  or  possibly  jasper,  but  was  not  examined  microscopically.  In  most  cases 
the  stones  have  been  rendered  lenticular  by  shearing,  the  direction  of  which 
coincides  nearly  with  that  of  the  dip.  There  are  some  small  quartz  veins  parallel 
to  the  strike,  and  there  is  a  certain  amount  of  pyrite  distributed  at  intervals 
through  the  matrix.     The  pebbles  examined  microscopically  were : 

(1)  Bounded  pebbles  of  sugary-textured  quartz,  w^hich  under  the  microscope 
shows  a  granular  structure  of  somewhat  interlocking  grains,  no  secondary  enlarge- 
ment of  grains,  slight  amounts  of  bleached  biotite  and  brown  iron  oxide,  very 
occasional  grains  of  apatite  and  magnetite  and  flecks  of  kaolin. 

(2)  A  grey  slaty  rock  which  consists  of  rounded  grains  of  felaspar  partly 
serieitized,  and  quartz  grains  in  smaller  amounts  in  a  matrix  of  bleached  biotite, 
"with  iron  ore,  carbonates  and  some  fine  granular  quartzose  and  feldspathic  material. 
The  feldspar  present  seems  to  be  partly  oligoelase  near  albite,  and  some  orthoclase 
or  albite. 

(3)  A  squeezed  diorite  porphyry,  which  has  a  groundmass  of  finely  divided 
plagioclase  and  bleached  biotite,  in  which  are  a  few  grains  of  ilmenite  or  titaniferous 
magnetite  altered  to  leucoxene.  The  phenocrysts  are  of  oligoelase  with  much 
sericite  and  kaolin.  The  crystals  are  much  fractured  and  the  cracks  filled  with 
unaltered  biotite. 

(■i)  A  biotite-muscovite  gneiss  which  lias  the  biotite  much  altered  with  inter- 
stitial fillings  of  fine  grained  quartz  and  feldspar,  while  through  the  mass  are 
scattered  larger  fragments  of  quartz  and  plagioclase  (probably  oligoclase-albite). 
These  would  agree  very  well  with  derivation  of  the  pebble  from  the  soda  rhyolite 
or  soda  trachyte  gneisses  to  the  southeast. 

The  matrix  in  which  these  pebbles  are  embedded  is  seen  microscopically  to 
consist  of  large  lenticular  grains  of  quartz  surrounded  in  some  cases  with  sericite 
envelopes,  while  in  the  interstices  are  fillings  of  secondary  quartz  wath  bleached 
biotite,  which  has  produced  some  brown  iron  oxide.     Calcite  is  also  present. 

The  strike  of  the  rocks  at  this  point  is  70°  and  the  dip  vertical.  The  con- 
glomerate bed  was  traced  along  the  peninsula  which  divides  the  main  body  of 
Slate  lake  from  its  southeastern  arm,  and  across  the  connecting  narrows.  It 
undoubtedly  represents  a  considerable  erosion  interval  between  the  rocks  on  each 
side,  and  as  the  materials  of  the  conglomerate  agree  very  well  with  the  rocks  to  the 
southeast  but  do  not  include  the  hornblende  schists  which  are  found  to  the  north- 
west, probability  appears  to  favour  tlie  idea  that  the  rocks  to  the  southeast,  including 
the  soda-rhy elites .  are  the  older  series,  while  those  to  the  nortlnvest  are  considerably 
younger. 

To  the  west  of  the  conglomerate  band  the  rocks  at  first  are  light  grey  and 
yellow  banded  or  ribboned,  dipping  vertically  and  composed  of  sericite  in  which 
are  fragments  of  plagioclase  (about  oligoclase-albite)  and  automorphic  grains  of 
magnetite.     They  are   traversed  by   quartz  veins  which   are   often   rusty-coloured 
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through  the  weathering  of  their  pyrite,  and  in  some  cases  white  and  glassy,  with 
numerous  tourmaline  needles  in  the  quartz.  In  no  case  was  any  indication  of 
gold  visible,  and  two  assays  failed  to  disclose  even  a  trace. 

The  total  thickness  of  schistose  rocks  which  are  exposed  on  Slate  lake  is  about 
12,000  feet,  and  others  are  crossed  in  ascending  the  river  above  the  lake,  though  few 
exposures  occur  until  the  6^  foot  fall  is  reached  near  the  northern  boundary  of  the 
schist  area.  At  the  next  portage  a  laminated  hornblende  rock  is  seen.  The  horn- 
blende is  in  parallel  arrangement  and  automorphic,  while  between  the  fibres  are  large 
automorphic  crystals  of  magnetite,  andesine  grains  of  hypautomorphic  form  and 
much  quartz,  which  is  mainly  secondary  in  appearance.  Part  of  the  hornblende 
has  been  altered  to  chlorite.  The  rock  was  probably  a  quartz  diorite.  now  altered 
toward  hornblende  schist. 

On  Slate  lake  a  mass  of  boulder-conglomerate  was  noticed  which  is  probably 
an  erratic.  It  contains  boulders  two  and  a  half  feet  in  diameter,  some  angular 
and  some  sub-angular,  some  exhibiting  transverse  shear-cracks. 

Near  the  granite  contact  to  the  north  an  irregular  dike  of  pegmatite  was 
obser\ed  on  the  west  side  of  the  river.  This  dike,  like  some  seen  earlier  in  the 
.  season  at  Pakwash  lake,  has  large  crystals  of  tourmaline  which  lie  at  right  angles 
to  the  walls  of  the  dike  in  its  finer  marginal  parts  and  is  very  coarse-grained  in 
the  centre,  with  feldspars  8  x  2^  inches  or  more  on  exposed  surfaces,  and  crystals 
of  muscovite  about  one  inch  in  diameter.  There  is  also  much  interstitial  quartz, 
and  a  green  mineral  which  accompanies  the  mica.  The  schist  in  this  neighbourhood 
is  much  contorted,  and  large  horses  of  it  are  included  in  the  pegmatite  dike,  which 
has  a  general  direction  of  about  ]Sr.35°E.  The  granite  which  succeeds,  and  of 
which  the  ])cgmatite  is  an  apophysis,  is  of  course  younger  than  the  schists.  It  is 
itself  somewhat  pegmatitic  in  texture,  and  is  traversed  by  pegmatitic  dikes  of  still 
coarser  grain.  It  is  light  grey  in  general  appearance  and  consists  of  microcline, 
orthoclase,  quartz,  l)iotite  and  muscovite  (in  parallel  intergrowths,  the  latter  pre- 
dominating), and  a  little  oligoclase  or  andesine  with  accessory  zircon  and  garnet. 
Tourmaline  is  developed  also  along  fracture  planes.  The  rock  powders  easily  as  if 
affected  by  hydrothermal  or  pneumatolytic  action,  but  most  of  the  feldspar  is 
fresh,  only  a  small  part  having  developed  a  little  kaolin  and  sericite. 

The  area  occupied  by  this  granite,  which  extends  up  tlie  river  as  far  a- 
Hailstone  lake,  is  characterized  by  rounded  hills  Avhich  are  of  no  great  elevation, 
but  contrast  notably  with  the  low-lying,  flat  and  largely  swampy  country  to  the 
south  which  is  underlaid  by  the  older  schists.  In  this  area  of  granite  hills  lie 
the  sources  of  the  Wenasaga,  which  takes  its  rise  in  the  Hailstone  and  Sesikinaga 
lakes  or  small  streams  tributary  to  them. 

III.— The  Cat  River  Basin 

Passing  over  the  portage  from  Hailstone  lake  to  Big  Portage  lake,  which 
belongs  to  the  Cat  river  system,  the  granite  is  interrupted  by  a  l)and  of  hornblende 
schist  which  contains  a  considerable  amount  of  tourmaline.  At  the  outlet  (west 
end)  of  the  small  lake  west  of  Hailstone  lake,  and  on  the  portage  connecting  it 
with  Hailstone  lake,  small  bands  of  dark  schist  had  already  been  seen,  and  the 


1920 


A  Geolog^ical  Reconnaissance  into  Patricia 


171 


southern    boimdary    of   the    bands   which   cross   the    height    of   land   portage    was 
traced  some  five  miles  westward  by  A.  W.  G.  Wilson  in  1902. 

The  width  of  the  last-mentioned  bands  is  about  half  a  mile  or  less,  and  at  the 
most  southerly  of  the  two  small  lakes  which  break  the  portage  they  are  separated 
by  a  strip  of  gneiss.  The  schist  is  dark  green  in  colour,  and  is  intruded  by  small 
(|uartz  veins,  the  strike  of  which  is  parallel  to  the  schistosity.  It  is  composed 
largely  of  green  fibrous  hornblende  with  tourmaline  and  quartz  in  about  equal 
l>iX)portions,  a  little  accessory  magnetite  and  oligoclase-andesine.  The  quartz  is 
largely  secondary.  At  the  north  end  of  the  longer  portage  leading  to  Big  Portage 
lake  the  schist  gives  way  to  a  grey  granitoid  gneiss  dotted  with  pseudo-porphyritic. 


Ov<Mhaiiging   (plucked)   cliflf  of  granitoid  gneiss  on  the 
west  bav  of  Gull  lake. 


]iiiikish-yellow  feldspars  which  arc  seen  microscopically  to  be  rounded  microcline 
"■i-ystals,  with  both  primary  and  secondary  quartz,  embedded  in  green  biotite  with 
a  little  muscovitc.  The  accessories  are  titanite,  zircon  and  magnetite,  and  secondary 
leucoxene;  kaolin  and  serieite  are  also  present.  This  gneiss  contains  angular 
inclusions  of  iho  green  hornl)lende  schist  which  are  arranged  with  their  greater 
axes  parallel  to  the  lamination.  Small  quartz  veins  cut  both  gneiss  and  schist 
across  the  strike. 

1n   ascending  the   creek   which   flows    into   the  western   arm   of  Big   Portage 
lake  two  small  lakes  were  seen  leading  to  the  west,  and  between  tliese,  at  a  point 
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about  a  mile  west  of  the  larger  lake,  another  band  of  Keewatin  schist  was  found, 
grey-green  in  colour  and  highly  ferruginous.  It  has  in  part  an  appearance  which 
suggests  that  it  had  originally  a  pillow  structure.  Microscopicall}',  it  is  a  horn- 
blende schist  in  which  the  quartz  mosaic  filling  the  interstices  between  the  horn- 
blende laths  carries  a  large  amount  of  automorphic  magnetite.  While  quite  similar 
in  type  to  the  ferruginous  schists  of  White  Mud  and  Little  Shallow  lakes,  the 
percentage  of  iron  present  is  considerably  less.  The  schists  have  a  width  of  about 
100  yards  and  are  in  contact  on  both  sides  with  gneiss.  The  strike  of  the 
band  is  about  103°,  dip  southerly  75°.  It  is  traversed  by  peginatitic  apophyses 
from  the  gneiss.  The  isolated  bands  of  schist  in  this  locality  probably  represent 
a  series  of  pinched-in  folds,  and  may  or  may  not  unite  with  each  other  or  with 
the  main  body  of  schists  farther  west. 

The  stream  which  enters  at  the  west  end  of  Big  Portage  lake  proved  to  be 
not  the  outlet  of  Birch  lake,  as  supposed  by  previous  explorers.  We  therefore 
proceeded  to  the  bay  of  Gull  lake  which  lies  to  the  west  of  the  large  island  occupy- 
ing the  centre  of  that  lake,  and  after  examining  its  shores  discovered  the  mouth 
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Geology  westerly  along  supposed  route  from  Big  Portage  lake  to  Birch  lake. 


of  the  Birch  Lake  river  at  the  northwest  corner  of  the  bay.  The  rock  seen 
from  Big  Portage  lake  to  the  mouth  of  Birch  Lake  river  is  a  granite  gneiss  com- 
posed essentially  of  orthoclase,  microcline,  quartz  and  green  biotite,  with  occasional 
aplite  dikes  which  have  in  addition  to  orthoclase  and  quartz,  a  little  oligoclase- 
albite  and  carry  muscovite  but  no  biotite.  There  are  occasional  inclusions  of 
Keewatin  schist.  At  the  mouth  of  Birch  Lake  river  this  gneiss  gives  way  to  a 
coarse  porphyritic  granite  gneiss  which  is  apparently  intrusive  in  the  grey  gneiss 
of  the  region  just  passed  over.  This  younger  granite  consists  of  orthoclase.  quartz, 
microcline  and  green  biotite,  with  accessory  titanite  in  rhombs  and  grains,  zircon, 
and  titaniferous  magnetite  and  pyrite.  There  is  only  slight  alteration  observable, 
which  has  resulted  in  a  little  leucoxene,  kaolin  and  sericite.  The  groundmass  is 
coarsely  granular,  and  the  phenocrysts,  which  preserve  very  perfect  crystal  outlines, 
are  on  an  average  from  an  inch  to  an  inch  and  a  half  in  diameter  and  in  some  cases 
as  much  as  four  inches  in  maximum  dimensions.  They  are  orthoclase.  and  are 
often  Carlsbad  twins. 

This  granite  is  traversed  by  three  distinct  types  of  end-intrusions,  which  are, 
in  the  order  of  their  age:  (1)  pegmatite  in  small  dikes  of  an  inch  or  thereabouts 
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in  width,  wliicli  is  faulted  by  (3)  aplite  dikes  six  or  eight  inches  across,  the  latter 
in  turn  being  faulted  by  (3)  small  quartz  veins.  The  aplite  is  characterized 
Ijy  the  presence  of  green  biotite  and  a  little  oligoclase. 

•  Following  up  Birch  Lake  river  this  body  of  granite-porphyry  is  exposed  on 
the  banks  as  far  as  the  second  short  rapid  below  the  outlet  of  Springpole  lake. 
At  the  rapid  below  this,  where  the  course  of  the  stream  alters  from  south  to 
northeast,  the  porphyritic  granite  can  be  seen  in  intrusive  contact  with  grey  gneiss 
similar  to  that  on  Gull  lake.  The  distance  across  tlie  stock  of  granite  porphyry  where 
crossed  by  the  river  is  about  six  miles  and  a  half,  in  a  direct  line  from  east  to  west. 

Springpole  Lake  and  Birch  Lake 

The  grey  gneiss  which  lies  along  the  south  shore  of  Springpole  lake  strikes 
slightly  south  of  west,  and  the  trough  occupied  by  the  lake  lies  along  the  strike. 
The  north  shore  of  the  lake  consists  ol'  liornhlende  scliists.  which  rise  in  a  cliff. 
They  are  light  and  dark  grey  banded  rocks  which  dijj  to  the  northward  at  about 
60°,  and  strike  75°-80°.  They  are  very  similar  in  appearance  to  those  on  the 
nortlieast  side  of  the  conglomerate  l)ed  of  Slate  lake  and  to  others  near  Hungry 
narrows  on  Lac  Seul.  Microscopically,  they  are  seen  to  be  fine  grained  hornblende 
schists  with  some  automorphic  magnetite  distributed  through  the  laths  of  green 
hornijlonde  and  the  intervening  quartz  mosaic. 

The  much  greater  amount  of  magnetite  and  the  tourmaline  found  in  some 
instances  farther  south  may  be  due  to  impregnation  from  the  gneissoid  granite, 
as  it  occurs  generally  in  the  narrow  bands  isolated  in  the  gneiss.  The  schists 
on  Springpole  lake  are  traversed  by  bedded  veins  of  quartz,  mainly  a  foot  or  less 
in  tliickness,  and  there  are  others  which  cut  both  the  gneiss  and  the  schist  as 
well  as  the  granite-porphyry  gneiss  farther  south,  transversely.  Several  assays 
failed  to  find  gold  in  any  of  these.  They  are  often  rust-stained  from  the  decom- 
position of  pyrite.  They  appear  to  be  subsequent  in  age  to  the  younger  granite 
of  th:  neiglil)ourhood,  and  are  probably  the  latest  phase  of  its  intrusion,  due  to 
the  escape  of  aqueous  solutions  along  cracks  in  the  cooling  rocks.  Near  the 
west  end  of  the  lake  they  are  of  a  glassy  quartz,  and  contain  needles  of  tourmaline. 

Proceeding  westward  along  the  eastern  arm  of  Springpole  lake^  the  clifi:  of 
schists  thirty  or  forty  feet  high  forms  a  remarkably  straight  shore  line  on  the 
north  side  for  about  five  miles  in  a  bearing  of  about  S.85°W.,  while  the  gently  slop- 
ing gneiss  forms  an  irregular  shore  on  the  south  side.  After  this  there  is  a  slight 
turn  of  the  shore  to  a  direction  nearly  due  west  for  about  two  and  a  half  miles, 
while  the  contact  between  the  schist  and  gneiss  continues  on  the  same  bearing  as 
before  and  crosses  the  lake  toward  the  southwest.  After  this  the  strike  curves 
to  the  northwestward  following  a  broad  gentle  anticline  whose  axis  runs  in  that 
direction,  and  several  massive  beds  of  lava  appear  underneath  the  schists.  The 
southern  arm  of  the  lake  crosses  the  anticline  by  a  shallow  channel,  coming  to  an 
end  at  its  western  limit,  where  the  river  enters  by  a  rapid  which  appears  to  fall 
over  the  lava  beds  as  they  again  plunge  below  the  surface.  The  axis  of  the  anti- 
cline to  the  north  is  occupied  by  the  northern  arm  of  Springpole  lake,  and  by  a 
bay  which  extends  south  from  Bircli  lake  and  lies  to  the  west  of  the  north  arm 
of  Springpole   lake. 
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The  river  was  not  followed  farther  west,  but  crossing  the  portage  at  the  north 
bay  of  Springpole  lake  we  turned  west  along  the  south  side  of  Birch  lake  and 
examined  the  shores  as  far  as  the  end  of  the  southwestern  bay,  and  thence  in  a 
cursory  manner  north-eastward  to  Birch  narrows  from  which  the  route  leads  west- 
ward up  the  Shabumeni  river  to  the  lake  of  the  same  name.  We  did  not  see 
the  actual  outlet  of  Birch  lake,  which  flows  from  a  bay  on  the  south  side  of  the 
southwest  arm. 

On  the  north  arm  of  Springpole  lake  the  rocks  noticed  were  mainly  altered 
pillow  lavas  lower  in  the  series  than  the  schists  seen  further  east,  but  brought  to 
the  surface  by  the  anticlinal  fold  as  already  mentioned.  The  lavas  exposed  on  the 
flanks  of  the  anticline  are  dark  grey,  fine-grained,  somewhat  sheared  rocks,  witli 
grains  and  streaks  of  pyrite  easily  visible  to  the  naked  eye.  Microscoi^ically,  they 
consist  of  sheaves  of  fibrous  amphibole  with  magnetite  in  grains  and  aggregates. 
The  altered  feldspars  which  remain  are  lath-shaped  in  some  cases,  which  may 
indicate  that  the  rock  was  originally  a  diabase.  Secondary  quartz  and  calcite 
are  also  present.  These  rocks  appear  to  represent  sills  in  softer  rocks  which  have 
developed  more  marked  schistosity.  In  the  central  part  of  the  anticline  the 
pillow-lavas  have  been  rendered  much  more  schistose.  They  were  porphyritic  in 
texture;  the  groundmass  was  cryptocrystalline  or  is  now  devitrified.  It  consists  of 
small  grains  of  quartz  and  feldspar  with  occasional  grains  of  magnetite  and  ragged 
leaves  of  biotite,  also  secondary  chlorite,  calcite,  kaolin  and  sericite.  The  pheno- 
crysts,  now  mtich  altered,  were  oligoclase-albite  or  perhaps  a  more  basic  plagioclase. 
and  the  rock  may  have  been  an  andesite  porphyry.  It  is  lighter  in  colour  than 
the  diabase  last  described,  and  also  older,  since  it  lies  lower  in  the  series  and 
represents  surface  extrusion,  while  the  diabase  was  intruded  as  a  sill.  Xo  quartz 
veins  Avere  seen  in  either  of  these  more  massive  rocks. 

Passing  over  the  portage  from  the  north  arm  of  Springpole  lake  to  Bi»ch  lake 
we  descend  the  northern  limb  of  the  anticline.  At  the  mouth  of  the  small  bay 
of  Birch  lake  to  which  the  portage  leads,  there  is  a  bed  of  conglomerate  exposed 
on  a  small  island  and  on  the  shore  thence  to  the  next  point  westward.  This 
has  considerable  thickness,  possibly  150  feet,  with  a  strike  of  about  115°  (E.25°S.), 
or  roughly  parallel  to  the  axis  of  the  a."\t^'cline  as  traced  in  the  north  arm  of 
Springpole  lake. 

In  constitittion  this  conglomerate  is  practically  the  equivalent  of  that  seen 
ou  Slate  lake  some  thirty-six  or  thirty-seven  miles  distant.  It  contains  rounded 
quartz  pebbles  almost  identical  in  composition  with  those  on  Slate  lake,  the 
difference  being  that  the  rock  has  not  undergone  such  intense  shearing  as  at  Slate 
lake,  and  the  scattered  individuals  of  biotite  and  feldspar  are  fresher,  while 
magnetite  grains  are  present  in  both  cases,  and  the  rock  as  a  whole  consists  of 
a  mosaic  of  quartz  grains  which  has  a  fine  '"sugary"  appearance.  There  are 
also  pebbles  of  porphyrite  in  both  localities  in  which  the  phenocrysts  are  oligoclase, 
or  oligoclase-albite,  representing  the  andesite  lavas  of  the  series  below.  At  Slate 
lake  the  ferromagnesian  constituent  is  mainly  biotite,  while  at  Birch  lake  it  is 
hornblende,  some  of  which  appears  also  as  inclusions  in  the  feldspar  phenocrysts. 
The  phenocrysts  at  Slate  lake  a-re  frequently  fragmented,  and  the  biotite  leaves 
form    fillings    of   the    fractures    to   which    they    are   parallel.     The    appearance    is 
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therefore  that  of  a  mashed  rock,  while  at  Birch  lake  the  original  granular  condition 
of  the  groundmass  is  more  evident,  though  the  pebbles  have  suffered  a  considerable 
amount  of  weathering.  It  is  probable  that  the  mashed  condition  in  the  first  case 
may  be  attributed  solely  to  a  shearing  of  the  conglomerate  as  a  whole  in  the  Slate 
lake  region,  which  has  not  taken  place  at  Birch  lake.  Other  pebbles  show  less 
similarity  than  the  two  already  described,  but  the  evidence  seems  sufficient  to 
warrant  at  least  a  hypothetical  judgment  that  the  denudation  to  which  the  con- 
glomerates owed  their  origin  extended  throughout  the  entire  area  covered  by  the 
schists  in  the  Wenasaga,  upper  Cat  Eiver  and  Woman  Eiver  valleys.  It  is  there- 
fore necessary  to  infer  that  we  have  here  a  widespread  unconformity,  and  that 
the  rocks  above  the  conglomerate  must  be  assigned  to  much  later  age  than  those 
below. 

No  examination  was  made  of  the  upper  series  on  Birch  lake,  as  time  did  not 
permit,  and  we  proceeded,  as  already  said,  to  examine  the  southwestern  part 
of  the  lake  as  far  as  Birch  narrows  without  coming  in  contact  with  the  con- 
glojnerate  again.  CamselP  speaks  of  meeting  with  it  to  the  west  of  Birch  lake, 
but  in  the  short  time  which  remained  after  reaching  Birch  narrows  we  did  not 
attempt  to  duplicate  his  work  or  that  of  Dowling^,  both  of  whom  have  reported 
on  the  route  from  here  to  Mattawa  on  the  English  river,  in  whole  or  in  part. 
Dowling  also  mentions  a  similar  conglomerate  north  of  the  Wolf  narrows  on 
Eed  lake  ''  with  occasional  pebbles  of  red  banded  jasper  and  others  of  a  light 
yellowish  quartzite,  but  the  majority  of  the  pebbles  are  of  a  dark  purplish  grey 
to  green  with  a  matrix  of  the  same  colour."  This  and  the  associated  rocks  agree 
quite  perfectly  with  the  appearance  of  the  conglomerate  and  adjacent  rocks  on 
Slate  lake,  and  also  with  the  conglomerate  on  Birch  lake,  which  was  observed  at  a 
point  about  80  miles  from  the  occurrence  at  Wolf  narrows. 

Passing  westward  a  gneissic  rock  is  exposed  on  a  point  in  the  bay  just  west 
of  the  north  arm  of  Springpole  lake,  whose  macroscopic  appearance  suggests  grey- 
wacke.  It  consists  of  large  grains  of  oligoclase  which  have  been  in  some  cases 
rounded  off  by  cataclastic  action,  or  have  undergone  fracturing  and  slight  altera- 
tion. There  is  also  a  considerable  quantity  of  biotite  with  magnetite  crystals 
sometimes  included  in  the  mica.  The  interstices  are  filled  largely  with  calcite 
and  quartz-mosaic.     The  rock  is  therefore  crushed  andesite  porphyry  or  diorite. 

Extending  along  the  south  shore  of  the  southwestern  arm  of  the  lake  from 
the  bay  just  mentioned,  rocks  are  exposed  which  in  general  present  a  schistose 
appearance  macroscopically,  and  sometimes  have  also  a  bedded  or  parallel  jointed 
structure  striking  at  a  small  angle  across  the  schistosity.  Microscopically,  they 
are  seen  to  contain  grains  of  acid  plagioclase,  sometimes  also  fragmental  quartzes 
in  a  matrix  of  parallel  muscovite  and  chlorite,  with  more  or  less  magnetite  in 
grain?,  secondary  calcite  and  quartz-mosaic.  These  still  represent  the  dioritic 
types  of  rock  common  in  the  Keewatin  formation  farther  south  and  east,  and 
possibly  in  some  cases  the  soda-rhyolites  which  are  so  abundant  in  the  Lac  Seul 
region. 

'  Gamsell.  Chas.,  Geol.  Sur.  Can.,  Vol.  VI,  N.S.,  149A,  quoted  in  Rep.  Bur.  Min.,  Vol.  XXT, 
Part  II,  p.  91. 

'  Dow-ling,  D.  B.,  G.  S.  C,  Vol.  VII,  Part  F,  quoted  in  "  District  of  Patricia,"  Rep  Bur. 
Min..  Vol.  XXI,  Part  II,  p.  19-48.      (See  p.  43  for  conglomerate  beds.) 
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Toward  the  southwestern  end  of  the  bay  where  it  forks  there  is  a  crescent- 
shaped  island  on  which  a  number  of  claims  have  been  staked.  The  rocks  on  the 
island  and  adjacent  shores  include  a  talcose  schist,  a  green  quartzose  rock  which 
appears  macroscopically  to  be  partly  serpentine,  and  a  banded  jaspilyte  consisting 
of  granular  quartz  with  a  rhombic  mineral,  probably  siderite,  arranged  in  bands 
appearing  red  to  the  eye,  though  the  colour  is  scarcely  noticeable  under  th. 
microscope.  The  talcose  rock  under  the  microscope  proves  to  be  an  altered  por- 
phyrite  traversed  by  talcose  shear-planes.  The  groundmass  is  granular  and  con- 
sists partly,  at  least,  of  small  plagioclase  laths  with  idiomorphic  (rhombic)  car- 
bonate and  talc  or  sericite,  and  some  earthy-looking  iron  ore.  The  plienocryst- 
are  of  oligoclase.  The  green  rock  was  also  found  microscopically  to  be  a  por- 
phyrite,  the  groundmass  of  which  may  have  been  originally  glassy  with  feldspar 
microliths,  but  is  now  much  sericitized,  the  sericite  being  in  parallel  or  net-like 
arrangement.  The  phenocrysts  are  small  latin  of  plagioclase  (andesine  or  more 
basic)  and  larger  quartz  individuals,  sometimes  with  well  marked  crystal  out- 
lines, often  rounded  and  containing  lath-shaped  inclusions  of  feldspar.  The 
rocks  would  therefore  appear  to  have  been  quartz-andesite  or  quartz-diorite  por- 
phyries, and  their  peculiar  difference  from  similar  rocks  in  the  locality  is  no 
doubt  attributable  to  hydrothermal  action  or  more  intense  etfect  of  regional  meta- 
morphism  in  this  locality.  The  green  rock  has  a  width  of  20  or  30  feet  across 
the  strike. 

On  the  bay  which  extends  to  the  north  from  this  locality  another  altered 
porphyrite  was  found,  in  which  the  groundmass  consists  of  small  grains  of  quartz 
(?)  surrounded  by  colourless  mica  with  areas  of  calcite  and  titaniferous  magnetite 
and  leucoxene  alteration  products.  The  phenocrysts  are  of  labradorite.  None 
of  the  rocks  staked  or  excavated  contain  gold  so  far  as  seen.  The  Jaspilyte  is  more 
or  less  brecciated,  and  the  fissures  are  filled  with  ferruginous  material,  but  no 
body  of  ore  was  seen.  It  contains  about  54  per  cent,  of  siderite  equivalent  to  26 
23er  cent,  of  iron.     The  exposure  is  a  small  one. 

On  the  north  channel  of  the  southwest  arm  on  the  way  from  the  southwestern 
end  to  Birch  narrows,  a  schistose  rock  was  seen  which  an  examination  proved  to 
be  a  much  altered  hornblende  schist  with  large  amounts  of  calcite,  the  weathering 
out  of  which  produces  a  pitted  surface,  in  which  the  depressions  are  as  much 
as  two  inches  deep. 

Proceeding  westward  up  the  Shabumeni  river  a  number  of  quartz  veins  were 
noted,  which  on  assay  proved  to  be  barren  of  gold  or  silver.  They  run  in  a  N.E.- 
S.W.  direction  and  the  widest  are  three  or  four  feet  across.  The  country  rock 
in  which  they  occur  is  a  greenstone  largely  altered  to  chlorite;  the  feldspars 
recognizable  were  albite  or  a  more  basic  plagioclase;  accessory  titaniferous  iron 
ores  are  also  present,  and  the  secondary  minerals  are  chlorite,  calcite  and  leucoxene. 

On  Shabumeni  lake  the  greenstones  continue  to  be  the  principal  Keewatin 
rocks. 

IV.— The  Trout  Lake  River  Basin 

On  Woman  lake  the  presence  of  pyrite  in  the  rocks  becomes  noticeable  before 
reaching  the  long  narrows.  The  rock  examined  is  a  diorite  porphyrite  having  a 
oryptocrystalline  groundmass,  in  which  some  sericite  and  titaniferous  magnetite  are 
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distinguishable.  The  feldspar  phenocrysts  are  completel}'  altered  to  sericite  and 
kaolin,  and  the  ferromagnesian  phenocrysts  to  chlorite.  In  some  parts  aggregates 
of  automorphic  pyrite  occur  surrounded  by  borders  of  fibrous  silica.^  On  tlic 
southwest  arm  of  the  lake  are  "  dark,  fine-grained,  thin  bedded  rocks,  of  which 
some  are  thoroughly  filled  with  pyrite  and  magnetite.  Medicine  rock,  just  out 
of  water  in  the  centre  of  the  channel  is  apparently  a  mass  of  ore,  while  the 
weathered  pyrite  supplies  the  Indians  with  '  medicine.' "  -  A  re-examination  of 
this  outcrop  shows  that  it  consists  of  verticallly  dipping  bands,  which  were  recog- 
nixed  from  east  and  west  as   (1)   finely  contorted  ferruginous  schist,   (2)   a  fairlv 


Pegmatite  dike  a,  ivvi  ,\ca.i>  ...t.v.-,,   ,,^7,t  shove  of  Pakwasli 

lake.  Note  flat  topography  in  the  background  toward 

Little  Shallow  lake  and  ths  valley  of  the  Trout  Lake 
river. 

coarse  quartz-mosaic  with  occasional  grains  of  pyrite  and  small  laths  and  aggre- 
gates of  automorphic  hornblende,  (3)  cryptocrystalline  granular  quartz  with 
minute  hornblende  aggregates  at  intervals,  through  which  are  distributed  crystals 
and  granular  aggregates  of  pyrite,  (4)  crystals,  grains  and  aggregates  of  pyrite 
filling  about  75  per  cent,  of  the  rock  with  interstitial  cryptocrystalline  quartz 
mosaic  and  a  few  needles  of  ferromagnesian  minerals,  probably  hornblende,    (5) 

'  For  rocks  of  this  neighbourhood   see  D.   B.  Bowling.   Geol.   Sur.   Can.,  N.S.,  Vol.  VII, 
1894,  p.  43F,  quoted  in  Ont.  Bur.  Min.  Eep.  1912,  Vol.  XXI,  Part  II,  pp.  41-42. 
-  D.  B.  Dowling,  op.  cit. 
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quartzose  rock.  The  pyritoiis  baud  is  about  six  feet  in  width,  and  on  assay  ii 
proved  to  contain  no  valuable  metallic  ingredients.  The  whole  outcrop  would 
be  about  20  feet  wide  and  strikes  in  a  S.W.  by  S.  direction.  It  affects  the  com- 
pass, and  therefore  contains  magnetite  or  pyrrhotite.  By  following  its  strike  to 
the  N.E.  the  continuation  of  the  pyritous  deposit  is  found,  about  a  quarter  of  a 
mile  distant,  on  the  north  shore  of  the  lake,  Imt  much  reduced  in  dimensions. 
The  country  rock  is  a  chlorite-sericite  schist  with  some  titaniferous  iron  ore. 
It  is  penetrated  near  the  vein  by  a  dike  of  quartz-porphyry  with  some  andesino 
and  hornblende  in  the  granular  groundmass,  and  zircon,  magnetite  and  titanitc 
accessories.  The  phenocrysts  are  orthoclase  and  quartz;  the  former  sometimes 
microperthitic,  the  latter  generally  eroded  and  irregular  in  outline.  A  similar 
dike  about  nine  feet  wide  occurs  on  the  east  side  of  the  lake  just  south  of  the 
long  narrows.  The  dike  near  the  "'  medicine  rock "  cuts  a  quartz  vein,  which 
probably  indicates  that  the  veins  of  the  neighbourhood  do  not  owe  their  origin 
to  the  porphyry  intrusion.  In  the  same  neighbourhood  a  five-foot  vein  well 
charged  with  pyrite  and  carrying  also  some  value  in  gold  was  found.  Its  strike 
is  80°.  It  occurs  in  a  mica  diorite  porphyry  which  has  a  groundmass  of  crypto- 
crystalline  quartz  (  ?)  and  feldspar  with  phenocrysts  of  hornblende,  biotite  and  oli'go- 
clase.  It  contains  angular  inclusions  of  similar  rock,  but  finer  grained  and  with 
a  larger  proportion  of  hornblende,  but  little  biotite.  Titaniferous  magnetite 
occurs  in  both  the  rock  and  inclusions  as  an  accessory.  The  rock  seems  therefore 
an  andesitic  Java  containing  fragments  of  those  parts  of  the  flow  which  were  more 
quickly  cooled  than  the  main  mass,  and  afterwards  broken  up  l)y  its  motion  and 
included  in  the  portion  which  was  still  liquid. 

Passing  out  of  Woman  lake  into  Woman  river  a  gneissoid  granite  area  is 
entered.  The  rock  contains  inclusions  of  the  dioritic  rocks  of  the  Keewatin  area 
to  the  northeast,  and  is  itself  composed  of  rounded  feldspars  (microclinc.  orthoclase. 
and  some  oligoclase-albite  and  microcline-albite-microperthite).  with  biotite  and 
quartz.  The  Woman  and  Trout  Lake  rivers  flow  over  no  other  rocks,  with  the 
exception  of  some  narrow  folds  of  Keewatin  age  on  Trout  Lake  river  from  above 
Manitou  fall  to  Whitefish  fall. 

On  Pakwash  and  Little  Shallow  lakes  the  Keewatin  formation  again  appears, 
occupying  the  west  shore  of  each  lake  from  its  northern  part  to  near  the  southern 
end,  but  a  tongue  of  grey  syenite  gneiss  separates  the  areas  exposed  on  the  two  lakes 
and  underlies  the  narrows  which  connect  them,  and  the  land  for  a  short 
distance  on  each  side.  Along  the  western  shore  of  Little  Shallow  lake  from  the 
second  point  south  of  the  outlet  to  Pakwasli  lake  as  far  as  the  narrows  formed 
by  the  long  point  v.-hich  projects  from  the  east  shore,  there  is  a  belt  of  ferruginous 
hornblende  schist  consisting  of  idiomorphic  magnetite  and  hornblende  (in  small 
amounts)  with  quartz-mosaic  iilling  the  interstices,  and  a  little  apatite.  It  i 
reported  to  carry  as  much  as  20  per  cent,  of  iron  in  some  samples  and  has  been 
prospected  by  a  number  of  persons,  one  of  whom  went  so  far  as  to  take  in  a  drilling 
outfit,  but  the  writer  was  unable  to  find  that  any  drilling  was  actually  done.  At  the 
northern  extremity  the  compass  is  strongly  affected  by  a  belt  about  2-5  feet  in 
width,  which  displays  a  banded  appearance  and  some  seams  of  quartz  parallel  to  the 
strike,  but  these  are  veins  or  secondary  lenses  and  not  merely  iron-free  bands  of 
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the  original  rock.  It  is  not,  therefore,  an  exposure  of  ''iron  formation ",  but 
simply  a  belt  of  ferruginous  hornblende  schist  similar  to  those  seen  on  the  White 
Mud  lakes  and  to  the  west  of  Big  Portage  lake.  Farther  south  the  width  of  the 
iron-bearing  rocks  increases.  At  its  southern  end  the  strike  abruptly  changes, 
and  the  rocks  show  a  great  deal  of  contortion  and  fracturing.  At  this  point  a 
claim  has  been  staked,  but  whether  there  is  any  greater  concentration  of  iron 
oxide  in  the  ore  here  the  writer  is  unable  to  say.  The  strike  which  is  west  of 
south  at  the  north  end  of  the  deposit,  curves  to  east  of  south  at  the  southern 
end  before  reaching  the  point  where  the  abrupt  change  toward  the  west  occurs. 
On  the  high  island  crossed  from  end  to  end  by  the  ferruginous  schist  half  a  mile 
north  of  the  narrows,  the  eastern  edge  of  the  schist  is  seen  in  contact  with  a 
grey  gneissoid  rock  like  that  which  occurs  on  Pakwash  lake,  so  that  the  band 
of  schist  is  apparently  only  a  pinched-in  fold  in  the  gneiss,  which  also  penetrates 
it  in  dikes.  These  dikes  cut  the  quartz  veins  already  mentioned,  and  the  quartz 
is  also  found  to  be  contorted  with  the  schists  wherever  contortions  occur.  The 
ferruginous  part  of  the  schist  band  therefore  lies  along  its  eastern  margin,  close 
to  the  gneiss.  There  is  a  total  width  of  half  a  mile  or  more  of  schist  on  the 
point  between  the  lakes,  flanked  on  each  side  by  gneiss.  Near  the  south  end  of 
Little  Shallow  lake  the  strike  of  the  schist  curves  to  the  west,  as  already  noted, 
and  appears  on  the  east  shore  of  Pakwash  lake  at  its  widest  part.  It  probably 
crosses  the  lake  and  connects  with  the  schists  on  the  west  side.  No  ferruginous 
belt  was  observed  in  the  schists  on  Pakwash  lake,  but  the  examination  made  wa^4 
somewhat  cursory. 

A  Mica  Prospect 

On  the  west  side  of  Pakwash  lake  a  pegmatite  dike  was  seen  penetrating 
the  schist  in  a  direction  70°  east  of  north.  It  is  about  three  feet  wide,  has 
coarse  textured  margins  with  prisms  of  tourmaline  up  to  six  inches  long  arranged 
perpendicularly  to  the  walls.  These  are  followed  by  quartzose  bands  about  two 
inches  wide  on  each  side  while  the  central  part  is  of  a  finer  textured  pegmatite 
with  little  or  no  tourmaline.  The  other  minerals  present  are  orthoclase,  quartz 
and  muscovite,  with  some  green  chlorite  or  epidote.  On  the  southwestern  arm 
of  this  lake  a  claim  has  been  staked,  from  which  muscovite  in  sheets  up  to  3  x  4 
inches  in  size  has  been  obtained.  The  vein  is  said  to  be  about  14  inches  wide, 
and  to  contain  approximately  two-thirds  muscovite.  The  granite  from  which 
these  apophyses  extend,  and  which  has  also  possibly  been  responsible  for  the 
injection  of  iron  into  the  schists,  is  a  grey  gneissoid  rock.  It  contains  darker 
inclusions  of  the  neighbouring  schists,  which  in  places  show  a  tendency  to  align- 
ment along  the  strike  of  the  gneiss.  The  strike  is  in  general  parallel  to  that  of 
the  schists  where  the  two  are  in  contact.  Microscopically,  the  gneissoid  granite 
has  a  hypautomorphic  granular  appearance,  and  its  essential  minerals  are:  ortho- 
clase (60  per  cent.),  a  little  plagioclase,  hornblende,  biotite  and  a  few  grains  of 
augite  and  quartz,  with  accessory  magnetite  and  apatite.  There  is  some  secondary 
calcite  and  kaolin.    The  rock  is  a  syenite  rather  than  a  granite. 

A  syenite  apophysis  which  cuts  the  ferruginous  schists  of  Little  Shallow  lake 
transversely  has  a  gneissoid  structure  which  runs  across  the  apophysis  and  parallel 
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to  the  banding  of  the  schists.  At  the  same  time  the  banding,  which  is  due  to 
laj'ers  of  more  or  less  quartzose  material,  seems  to  have  been  primary,  as  the 
bands  of  differing  hardness  project  differentialh-  on  the  fracture  line  at  the  edge 
of  the  dike.  This  would  militate  against  the  theory,  elsewhere  expressed,  that 
the  iron  in  these  rocks  is  due  to  impregnation  from  the  grey  gneissoid  granites. 
The  syenite  itself  is  traversed  by  darker  dikes  of  hypautomorphie  mica- 
diorite,  which  consists  in  one  instance  of  automorphic  hornblende  and  biotite  laths 
with  feldspar  filling  the  interstices,  which  is  probably  andesine  with  some  ortho- 
clase  and  quariz.  There  is  a  very  small  amount  of  iron  ore  present,  a  little 
titanite  being  included  in  the  biotite,  and  some  secondary  epidote,  due  to  the 
alteration  of  hornblende.  These  dikes  have  a  possible  relationship  to  the  diorite 
dikes  seen  on  the  English  river  on  an  island  opposite  the  Hudson  Bay  Company's 
post  at  Pine  Ridge.  At  Pakwash  lake  these  dikes  may  well  be  basic  differentiation- 
rocks  allied  to  the  syenite. 

Summary 

The  rocks  in  the  area  traversed  during  the  summer  appear  to  fall  under  the 
following  sub-divisions : 

Recent. 
Stratified  clays,  sands,  lake  and  river  terraces. 

Pleistocene. 
Boulder-deposits,  some  niorainic  ridges,  slight  amounts  of  till. 

Algoman  (?) 
Younger  granite  porphyi-y  of  Birch  Lake  river. 

LO-\rER   HURONIAN  ^  (  ?) 

Upper  schist  series,  above  the  conglomerate  of  Slate  and  Birch  lakes — including  con- 
glomerate, hornblende  schist,  quartzite  and  limestone.  The  last  two  were  observed 
by  Bowling  on  the  north   shores  of  Birch  lake,  but  were  not  seen  by  the  writer. 

Erosional  Unconformity. 

Laurentian. 

Older  gneisses  including  (a)  The  reddish  biotite  gneiss  on  the  6th  meridian  line  south 
of  Lac  Seul.  (6)  The  grey  muscovite-biotite  gneiss  of  the  Upper  Wenasaga  River 
valley  and  Gull  Lake  area,  (c)  The  biotite-hornblende  syenite  gneiss  of  Pakwash 
lake  and  English  river.  The  last  two  are  characterized  by  the  presence  of  much 
tourmaline  in  their  pegmatitic  and  other  end-f  acies. 

Keewatin. 

The  soda-rhyolite  of  the  Lac  Seul  basin,  altered  andesitic  and  dioritic  volcanics,  altered 
diabase,  hornblende  schists  in  part  ferruginous,  and  the  jaspilyte  of  Birch  lake, 
assigned  with  some  confidence  to  the  Keewatin. 

The  above  table  must  be  taken  with  some  reservation  as  yet.  The  young 
granite  (Algoman?)  was  not  seen  in  contact  with  any  rocks  except  the  Laurentian. 
and  may  therefore  be  older  than  the  upper  schistose  series  so  far  as  local  evidence 
goes.  It  is  placed  above  the  Lower  Huronian  only  tentatively,  and  in  conformity 
with  the  position  which  has  been  proven  for  the  younger  granites  of  the  Laurentian 
complex  in  other  parts  of  the  Province. 

'  The  f  ragmental  rocks  here  classed  as  Lower  Huronian  probably  represent  the  Timis- 
kaming  series  that  occur  elsewhere  in  Ontario. —  (W.  G.  M.) 
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Secondly,  while  the  granite  on  both  sides  of  the  schist  area  on  the  lower 
Wenasaga  is  intrusive  in  the  schists,  the  conglomerate  was  seen  on  only  one  line 
crossing  the  area,  and  hence  the  rocks  above  the  conglomerate  should  be  older  than 
the  granite  with  which  they  are  in  contact,  as  well  as  those  below.  In  that  case 
the  grey  granite  of  the  Lake  Margaret  area  would  be  post-Lower  Huronian,  and 
possibly  also  the  granite  of  Pakwash  lake  which  seems  to  be  related  to  it  in  com- 
position. The  granite  of  Big  Portage  and  Gull  lakes  may  well  differ  in  age  from 
the  Lake  Margaret  granite  to  the  south  of  the  narrow  schist  band  on  the  Height 
of  Land  portage.  On  the  other  hand,  the  great  apparent  thickness  of  the  rocks  on 
Slate  lake  may  be  due  to  faulting,  or  a  second  outcrop  of  the  folded-in  conglom- 
erate may  have  escaped  observation.  Another  possibility  is  that  the  upper  schists 
may  be  pre-Laurentian,  perhaps  corresponding  in  age  to  the  Grenville.  A  fact 
which  suggests  this  is  the  absence  of  granitic  pebbles  from  the  basal  conglomerate. 

The  porphyry  dikes  which  cut  the  Keewatin  rocks  of  Woman  lake  are  also 
probably  younger  than  the  older  Laurentian,  and  perhaps  younger  than  the 
younger  granite,  but  their  relations  were  not  definitely  determined  except  as 
regards  the  Keewatin. 

Table  of  Glacial  Striae 

(Astronomic  bearing  E.  of  N.) 

1.  %  mile  E.  of  Freda  Station    2:51° 

2.  N.  side  of  Ord  lake,  E.  of  5th  mile ,  ,  ,  246° 

3.  Portage,  Moose  L.  to  Round  L.,  13tli  mile   221° 

4.  N.E.  point  of  island  on  Round  L 221" 

5.  Portage,  Round  L.  to  Patten  L ; 225° 

6.  Patten  L.,  W.  side,  point  S.E.  of  15th  mile-post 230° 

7.  Small  lake,  1  mile  S.  of  South  Cove  (17th  mile)    245° 

8.  Lake,  1  mile  W.  of  the  above 235° 

9.  Island  in  Lac  Seul,  W.  of  20  miles  70  chains  250° 

10.  White  Mud  river,  S.  end  of  second  small  lake  above  outlet  240° 

11.  White  Mud  lake,  rock  at  end  of  sandy  point 255° 

12.  Slate  L.,  S.  shore,  just  E.  of  first  narrows  above  outlet   250° 

13.  Second  set  of  striae  at  the  same  point 280° 

14.  Hailstone  portage  (connecting  vs'ith  Wenasaga  and  Cat  L.  rivers)    233° 

15.  N.  end  of  narrows.  Big  Portake  lake    245° 

16.  W.  bay  of  Gull  L.,  S.  shore,  near  S.W.  point  of  large  island 250° 

17.  W.  bay  of  Gull  L.,  southwestern  part 227° 

18.  S.  side  Springpole  L.,   IVz   miles  E.  of  W.  end    239° 

19.  Channel  leading  to  N.  arm  of  Springpole  L 227° 

20.  N.  arm  Springpole  L.,  near  portage  at  N.  end 238° 

21.  Point  on  S.  bay  of  Birch  L.,  just  W.  of  Springpole  L 223" 

22.  S.W.  Bay,  Birch  L.,  on  crescent-shaped  island    255° 

23.  Shabumeni   L.,   shore   opposite    outlet    238° 

24.  W.  side  Little  Shallow  L.,  bay  just  N.  of  the  narrows   '215° 

25.  W.  side  Pakwash  L.,  4  miles  "from  S.  end   250° 

26.  E.  side  Pakwash  L.,  2  miles  N.  of  outlet   '270° 

27.  Point  on  Mattawa  river,  3  miles  from  Pakwash  L 250° 

28.  English  river,  about  four  miles  below  Ear  Falls 25()° 

29.  English  river  at  Ear  Falls 254° 

Soil 

Freda  Station  to  Lac  Seul 

The  valley  in  which  Freda  station  stands  is  underlain  by  a  sandy  till.  Pro- 
ceeding northward,  the  line  lies  for  a  mile  or  more  over  a  succession  of  sandy 

'These  bearings  may  be  affected  by  local  attraction  of  the  compass. 
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ridges  and  flats  bounded  to  the  ca>t  and  west  by  bills  of  bare  gneiss.  From  a 
j)oint  a  mile  and  a  quarter  north  of  the  station  there  are  alternate  ridges  of 
gneiss  with  little  or  no  covering  and  swampy  flats  intervening,  wooded  with  spruce, 
and  in  part  with  red  cedar,  balsam,  birch,  birch  alder,  etc.  On  the  hills  poplar 
and  Banksian  pine  are  the  prevailing  trees,  while  birch-alder  fringes  the  water 
r-ourses  and  lake  shores.  The  soil  underlying  the  valley-flats  appears  in  some 
oases  sandy,  while  in  others  it  consists  of  a  grey  loam,  and  there  are  also  deep 
deposits  of  black  peaty  nuick  which  conceal  the  subsoil.  Sandy  deposits  some- 
times extend  up  the  hillsides,  which  are  in  that  case  wooded  Avith  Banksian  pine. 

On  the  east  side  of  Miller  lake  there  is  a  considerable  sand  flat,  which  is  fol- 
lowed by  clay  soil  clothed  with  large  poplars  on  the  portage  to  the  north.  This 
Dortage  leads  nearly  a  mile  X.  by  W.  to  Ord  lake,  round  the  shores  of  which 
stratified  clay  is  to  be  seen  at  some  points,  especially  between  Ord  and  Pine  lakes, 
but  most  of  the  shores  consist  of  high  bhiffs  of  gneiss. 

On  the  lake  to  tlie  northwest  of  Ord  lake  clay  banks  were  also  reported.  The 
western  shores  of  Pine  lake  are  low  and  composed  of  a  loamy  or  sandy  deposit, 
while  sand  and  boulders  cover  the  lower  slopes  of  the  hills  for  some  distance  north 
of  Ord  lake  and  west  of  Pine  lake. 

From  this  point  northward  the  granite  hills  increase  in  height  and  form  the 
watershed  between  the  streams  flowing  into  Ord  lake  and  thence  westerly  toward 
the  Cedar  river,  and  those  which  flow  into  the  south  side  of  Lake  Seul.  Among 
these  hills  lie  a  few  peaty  lakes,  and  a  morainic  ridge  about  half  a  mile  in  length 
and  fifty  feet  high  at  the  highest  point  separates  two  such  lakes  to  the  east  of  the 
12th  mile. 

To  the  east  of  the  14th  and  loth  miles  an  area  of  clay  land  extends  for  a 
mile  or  more,  through  which  the  outlet  of  the  small  round  lake  east  of  the  l±th  mile 
finds  its  way  to  the  northeastward.  The  valleys  to  the  west  of  the  ITth  mile  are 
floored  with  swampy  flats,  and  the  small  lake  half  a  mile  south  of  South  Cove  is 
connected  with  a  larger  one  to  the  west  l)y  a  creek  three-quarters  of  a  mile  long, 
which  flows  through  a  deposit  of  stratified  clay. 

Following  the  line  along  the  western  side  of  South  Cove,  clay  banks  appear 
on  the  21st  mile,  and  from  thence  to  Island  bay  there  is  a  continuous  clay  area 
with  occasional  projecting  rocks.  On  the  point  between  Island  liay  and  the 
western  arm  of  the  lake  the  same  conditions  exist,  and  tlie  end  of  tlie  line  at  the 
north  side  of  the  lake  is  on  a  sandy  shore,  hryoiid  whieli  there  seems  to  l)e  a  eoji- 
siderable  area  of  level  land. 

Along  Lac  Seul  to  the  east  and  west  of  the  line  clay  cut-l)anks  are  of  frequent 
occurrence,  and  in  fact  this  part  of  the  valley  of  the  English  river  and  that  which 
lies  to  the  west  is  largely  covered  by  a  deposit  of  fine  stratified  silt  or  sandy  clay, 
which  extends  also  for  some  distance  up  the  valleys  of  the  tributaries,  running 
out  into  more  sandy  deposits  at  the  upper  ends.  It  appears  therefore  that  a  post- 
glacial lake  or  an  arm  of  such  a  body,  probably  Lake  Agassiz.  filled  the  valley  of 
the  English  river  and  its  tributaries  as  far  as  the  basin  now  occupied  by  Lac  Seul. 
At  Hudson  and  Sioux  Lookout  there  are  well  marked  terraces  above  the  levels  of 
Lost  and  Pelican  lakes,  which  may  also  l)e  explained  as  old  beach  levels,  but  no 
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effort  could  be  made  to  trace  the  shore  lines.  The  Indian  reserve  between  Hudson 
and  Lac  Seul  is  largely  covered  with  arable  land  which  undoubtedly  formed  a 
part  of  the  lacrustine  deposit. 

Till  sheets  are  of  very  small  extent  in  the  area  which  was  examined  during 
the  summer.  At  Pine  Eidge  post  there  is  a  good  area  of  tillable  land,  and  the 
official  in  charge,  Robert  Young,  maintains  a  vegetable  garden  near  the  post. 

The  Wenasaga  Valley 

Ascending  the  Wenasaga  river,  clay  land  is  seen  on  both  sides  as  far  as  the 
first  fall,  and  a  cut-bank  on  the  east  side  of  "Wenasaga  lake  exposes  a  deposit  of 
stratified  clay  about  35  feet  thick.  This  clay  contains  a  few  small  stones  which 
probably  indicate  the  presence  of  floating  ice  in  the  depositing  waters.  A  few 
small  concretions  were  also  noted  in  the  clay,  which  have  a  septate  structure 
internally  and  are  formed  by  the  growth  of  crystalline  calcite  as  a  cement 
between  the  particles  of  the  clay.  The  level  clay  surface  appears  to  extend  about 
half  a  mile  east  from  the  lake,  when  it  is  interrupted  by  a  hill.  The  west  side  of 
Wenasaga  lake  shows  no  clay  on  the  shores.  Above  the  lake  the  river  seems  to 
have  cut  a  channel  down  to  a  temporary  grade  through  a  level  deposit  of  sand, 
and  has  also  developed  some  meanders  with  flat  flood-plains  in  their  loops.  This 
extends  as  far  as  the  falls  below  the  outlet  of  Bluffy  lake,  when  a  gneissic  ridge  is 
encountered,  and  the  shores  of  the  lake  above  show  little  soil  of  value.  On  the 
White  Mud  river,  which  enters  from  the  east  at  the  northern  end  of  Bluffy  lake, 
there  are  some  spruce  swamps  on  either  hand  in  the  lower  reaches,  and  the  stream 
which  enters  at  the  northeast  corner  of  the  fourth  small  lake  was  followed  for 
about  a  mile  through  low  flat  land  timbered  with  spruce  and  some  large  poplar. 
The  stream  that  enters  at  the  east  end  of  the  large  lake  (White  Mud  lake)  also 
flows  in  its  lower  reaches  through  spruce  flats,  but  as  we  ascend  the  banks  increase 
in  height  to  30  or  40  feet  and  are  composed  of  grey  sandy  clay,  mainly  forested 
with  Banksian  pine.  The  stream  itself  by  its  brown  muddy  waters  seems  to 
indicate  that  it  flows  over  a  drift  area  of  the  same  type  higher  up.  The  re- 
mainder of  the  country  surrounding  White  Mud  lake  and  river  is  hilly,  and  while 
in  places  thinly  covered  with  drift,  is  largely  rocky. 

Proceeding  northeastward,  the  Wenasaga  river  above  Ogani  lake  meanders 
through  a  valley  floored  with  grey  stratifled  clay.  On  the  northwest  side  of  Slate 
lake  some  sandy  terraces  rise  about  30  or  35  feet;  the  lowest  one  is  about  15  feet 
above  the  water,  while  the  trail  which  leads  for  half  a  mile  southeastward  from  the 
southern  bay  of  this  lake  lies  over  low  clay-covered  hills  and  ends  at  a  small  lake 
surrounded  by  an  area  of  muskeg  a  mile  or  more  in  width. 

Above  Slate  lake  the  valley  of  the  Wenasaga  is  floored  with  silty  sediments 
whose  level  surface  is  wooded  with  spruce  and  in  some  places  with  poplar,  balm  of 
Gilead  and  occasional  ash,  tamarack  and  Banksian  pine.  The  river  meanders 
through  the  flat  which  seems  to  be  of  considerable  width.  Some  fine  areas  of 
spruce  were  observed  here.  This  general  condition  continues,  and  few  outcrops 
of  rock  are  seen;  until  the  boundary  between  the  Keewatin  and  the  succeeding 
granite  is  nearly  reached.     At  some  points  high  banks  of  sand  also  occur. 
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The  Granite  Area 

After  passing  into  the  granite  area,  the  small  lakes  as  far  as  the  Hailstone 
portage  are  surrounded  by  rocky  hills,  and  very  little  incoherent  material  was  seen 
except  a  few  deposits  of  sand  and  swampy  land  along  the  creeks.  The  same 
statement  is  true  of  Big  Portage  and  Gull  lakes  and  connecting  waters;  a  few 
inuskegs  lying  between  the  bare  gneissic  hills  are  the  only  superficial  deposits  to 
be  seen.  Ascending  Bircli  Lake  river,  a  deposit  of  sand  occurs  on  the  west  side 
of  the  river,  just  before  Springpole  lake  is  reached,  and  more  is  to  be  seen  along 
the  channel  near  the  southwest  end  of  the  lake.  With  these  exceptions  nothing 
approaching  soil  was  met  with  on  Birch  lake,  Shabumeni  river  or  Shabumeni  lake^ 
until  we  reached  Woman  portage,  where  the  trail  passes  over  a  thin  superficial, 
covering  of  soil  and  a  terrace-like  sand-fiat  largely  covered  with  muskeg  above  the- 
small  lake  at  the  south  end  of  the  portage.  The  lake  itself  and  the  river  below 
are  underlain  with  a  deposit  of  stratified  white  clay. 

Trout  Lake  River  Valley 

Descending  Woman  river  no  soil  is  met  with  until  the  portage  just  above 
Snake  lake,  on  which  the  rock  is  overlain  by  a  thin  coating  of  clay.  After  passing 
the  canyon  below  Snake  lake,  which  marks  the  descent  of  the  river  to  the  wide 
valley  occupied  by  Trout  Lake  river,  banks  of  clay  and  marshes  apparently  under- 
lain by  alluvium  appear  on  both  sides  of  the  river,  and  these  clay  lands  are  con- 
tinuous as  far  as  Little  Shallow  lake.  Xear  Manitou  falls  the  river  has  cut  through 
them  a  channel  about  thirty  feet  deep,  which  in  places  displays  a  well- 
marked  terrace.  This  is  generally  about  15  feet  above  the  river,  while  a  higher 
bank  bounds  its  upper  surface  100  yards  or  thereabouts  farther  back.  Apparently 
two  stages  of  erosion  are  thus  indicated,  the  first  having  developed  a  fairly  mature 
valley  before  a  subsequent  rise  of  the  land  or  tlie  cutting  through  of  drainage  barriers 
below  caused  the  lower  cutting  of  the  present  river  channel. 

The  successive  deposits  of  clay  at  different  levels  along  these  rivers,  with  al- 
ternating sandy  deposits,  probably  represent  stages  of  recession  of  the  large  glacial 
lake  already  mentioned.  The  clays  become  thicker  and  more  continuous  in  the 
lower  reaches  of  the  valleys,  where  deposition  was  continued  longer,  as  one  would 
expect  under  such  circumstances. 

The  deposit  consists  of  a  grey  sandy  stratified  clay  with  some,  but  only  a  few, 
stones,  the  whole  nearly  identical  with  that  seen  on  Wenasaga  lake,  except  that  no 
concretions  were  observed  on  Trout  Lake  river.  Approaching  Little  Shallow  lake, 
the  level  of  the  land  gradually  falls  to  tliat  of  the  river,  and  the  lake  is  entered 
through  extensive  marshes.  The  waters  of  the  lake  are  extremely  shallow,  and  the 
clay  deposit  forms  the  bottom  at  least  of  the  northern  half  of  the  lake.  Along 
Trout  Lake  river  this  clay  forms  an  important  area  of  cultivable  land,  which  pro- 
bably extends  for  some  miles  on  either  side  of  the  river,  though  its  width  could 
not  be  determined  from  the  river  owing  to  lack  of  time.  The  narrows  between 
Little  Shallow  lake  and  Pakwash  lake  are  bordered  by  several  hundred  acres  of 
marsh  land  which  with  a  little  improvement  might  produce  fine  crops  of  hay. 
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A-t  points  along  the  Mattawa  river  and  continuously  along  the  English  river 
from  the  mouth  of  the  Mattawa  to  the  Ear  falls,  there  are  banks  of  stratified 
clay  which  bear  abundant  grasses,  among  which  red-top  and  timothy  were 
noticed. 

The  agricultural  value  of  the  clays  of  the  Trout  Lake  river  basin  may  be  to 
some  extent  inferred  from  the  following  partial  analysis  which  has  been  kindly 
furnished  by  Professor  E.  Harcourt  of  the  Ontario  Agricultural  College.  Guelph: 

Per  cent. 

Nitrogen    (N)     0.14 

Lime    (CaO)    2.42 

Magnesia   (MgO)    1.10 

Potash   (K2O)    2.58 

Phosphoric  Acid   (P2O0)    0.225 

This  represents  the  total  amounts  of  the  various  constituents  determined  from 
a  fused  sample,  a  method  which  Professor  Harcourt  states  has  been  found  most 
satisfactory  in  his  experience. 

Climate 

Of  seventv-seven  days  on  which  records  were  kept  during  the  summer  be- 
tween June  11th  and  September  8th,  rain  fell  on  26,  the  temperature  fell  to  32° 
or  below  that  twice  (August  8th  and  28th),  and  the  mean  of  the  daily  mean 
temperatures  observed  was  63.86°.  The  record  which  was  not  taken  from  July 
16th  to  30th,  would  no  doubt  have  made  the  mean  somewhat  higher.  On  the  other 
hand  the  maxima  are  probably  in  some  cases  high  owing  to  the  difficulty  of 
avoiding  the  direct  rays  of  the  sun  on  some  days,  dreat  accuracy  cannot  there- 
fore be  claimed  for  these  observations,  but  the  result  is  proliahly  not  very  far  from 
the  mean  summer  temperature  of  the  region  as  a  whole. 

The  places  at  which  the  readings  were  taken  have  a  north  and  south  range 
of  about  95  miles,  and  an  east  and  west  range  of  about  65  miles;  the  result  can 
therefore  only  be  considered  as  a  very  general  statement  of  summer  climate  for 
the  region  north  of  the  National  Transcontinental  (Canadian  National)  railway, 
and  including  the  country  which  surrounds  Lac  Seul,  the  Wenasaga  and  Trout 
Lake  river  valleys,  and  a  part  of  the  Cat  Lake  river  valley  from  Big  Portage  lake 
to  Shabumeni  lake. 
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Table  of  meteorological  data  collected  during  the  field  season  of  1919,  on  the  sixth  meridian 
line  from  Freda  to  Lac  Seul,  and  thence  on  canoe  routes  as  far  north  as  Birch  lake. 


Date. 


June 


July 


n. 
1.",. 

14. 
15. 
](). 
37. 

IS. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
:50. 

1. 
2. 


8. 
9. 

10. 
11. 
12. 
1.3. 
14. 
15. 
IG. 


Place. 


Freda     , 

Mile  1  (3  miles  N.  of  Freda  j 


"      2    (1   M.   40  ch.)    

11         o  '< 

11  o  " 

N".  end  Miller  lake  (5th  mile) 


NT.  shore  Ord  lake   (7th  mile; 

Mile  S    (spring)    

9  m.  16  ch.)    


10 

11 

11 

12 

13 

15 

15 

17  (N. 

IS  S.  ( 

IS 


(S. 
(N. 
(S. 


side  Moose  L.)    

end  Moose  L.)    

end  Patten  L.)    

L.)    

end  Patten  L.)   

■nd  S.  Cove,  Lac  Seul) 


Island  bay  to  Pine  Ridge 

Pine  Ridge 

Pine  Ridge  to  Mattawa  river   .... 
Mattawa  R.  to  N.  end  Pakwash  L. 

N.  end  Pakwash  L 

N.  end  Pakwash  L 

N.  end  to  S.  end  Pakwash  L 


S.E.  part  Pakwash  L. 


Pakwash  L.  to  Pine  Ridge 

Pine  Ridge  to  Shanty  Narrows  .  . 
Shantv  Narrows  to  Lac  Seul  Post 

Lac  Seul  Post,  H.B.Co 

Lac  Seul  Post  to  Hudson 

Hudson   

HudsoTi  to  Sioux  Lookout    


Temperature. 


Mini- 
mum. 


54° 
62° 
62° 
50° 
36° 
52° 
60.5° 

64° 

54° 

46.5° 

52.5° 

62° 

60.5° 

59.5° 

70° 

47° 

46.5° 


Maxi- 
mum. 


82° 

77.5= 

79.5° 

80° 

87° 

80° 


80.° 
80° 
70° 
76° 
80° 
83° 
66° 


Wind   and   Skv. 


Cloudy;  fair. 
Fair. 

Fair;    breezy; 

thunderstorms. 
S.W. ;    clearing. 
Fair. 
Fair. 

S.W.;  fair. 
Cloudy;   rain. 
Showery. 
Fair. 

Fair ;  thunderstorms. 
Cloudy. 


55° 

73° 

Cloudy;  clear. 

57° 

79° 

Fair.                       .,-,,.  y 

63" 

88° 

W. ;  fair;  thunder- 
storms. 

6<5° 

73° 

Thunderstorms. 

62° 

75° 

Fair;   rain. 

63° 

75° 

W.i  clearing. 

54.5° 

75° 

Fair. 

50° 

83° 

Fair. 

51° 

81° 

N.E.;  fair;  cloudy; 

60° 

— 

N.E.;  fair;  stormy; 
rain. 

56.5° 

72° 

S.W.-W.  ;fair;windv. 

62° 

63° 

W.,  N.W. ;   rain; 
squalls. 

50° 

74.5° 

N.W.,  fair. 

50° 

73° 

Fair, 

53° 

77° 

N.W.,  fair. 

62.5° 

77.5° 

S.,   cloudy;    fair. 

65.5° 

67.5° 

W.,  strong;  fair. 

46° 

74° 

W.,  fair. 

56° 

— 

W.,  fair;  showers. 

Aug. 


30. 

31. 

1  . 


6. 

7. 

8. 

9. 
10. 
11. 


(Interval  without  observation  while  at   Sioux  Lookout.) 


N.  end  Wenasaga  L.   to  Bluffy  L. 
N.  end  Bluffy  L.  to  White  Mud  L. 
White  Mud  lake   


Bluffy  lake,  N.  end 


Bluffy  L.  to  near  Ootchi  R 

Ootchi  R.  to  AV.  end  Slate  L.  .  .  . 

W.  end  Slate  L.  to  E.  end   

Slate  L.  to  6 1/2  ft.  fall 

6V2  ft.  fall  N.  end  L.  Margaret 
L.  Margaret  to  Hailstone  L.   .  .  . 

Hailstone  L 

Ljg  Portage  to  Big  Portage  L.  . 


63° 

72° 

Fair  to  cloudy.  '    '''' 

.39° 

77° 

Fair. 

48° 

76° 

Fair. 

48° 

78° 

S.W.,  fair. 

63° 

82° 

Fair;  thunderstorms 
in    afternoon. 

.59° 

75° 

E.,  cloudy;  rain. 

65° 

76° 

S.W.,  clearing. 

63° 

72° 

Rain ;  fair. 

54° 

66.5° 

Cloudy  to  fair. 

29° 

72° 

Fair;  no  wind. 

42° 

73° 

Fair. 

42° 

70+ ' 

Fair;  rain. 

60° 

75.5° 

S.,  rain;  clearing. 
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Table   of  meteorological   data. — Continued. 


Date. 


Aug,  12. 

"  13. 

"  14. 

"  15. 

"  16. 

"  17. 

"  18. 

"  19. 


20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 

1. 

2. 

3. 

4. 

5. 


Sept. 


Place. 


Big  Portage  lake   

Big  Portage  lake   

Big  Portage  L.  to  Gull  lake 

Gull   lake    

Gull  lake — Birch  Lake  river 

Spring-pole  lake,  W.  end   

Springpole  lake   

N.  arm  Springpole  L.  to  Birch  L 

S.  side  Birch  lake 

S.E.  bay,  Birch  lake   

N.W.  end  Shabumeni  R 

Shabumeni  R.  to  Woman  Portage 

Woman  Portage  to  Woman  R 

Woman  R.  to  Manitou  Falls 

Manitou  Falls  to  Pakwash  lake 

N.  end  Pakwash  L.  to  S.E.  shore 

Pakwash  L.  to  Pine  Ridge  

Pine   Ridge    

Pine  Ridge  to  Shanty  Narrows 

Shanty  Narrows  to  South  Cove  

South  Cove  to  Shanty  Narrows 

Shanty  Narrows  to  Poplar  Narrows  . . . . 
6    M.'W.    of    Lac     Seul    Post    to    S.E 

arm,  main  steamer  route 

S.E.  arm  Lac  Seul  to  Grassy  lake 

Grassy  lake  to  Hudson   

Hudson    


Temperature. 

Mini- 

Maxi- 

Wind and   Sky. 

mum. 

mum. 

61° 

74.5° 

Thunderstorms. 

— 

66° 

Rain ;    clearing. 

56' 

75.5° 

Fair. 

59' 

76° 

Thunderstorms ;  fair 

59° 

70° 

Fair. 

60° 

73° 

N.W.,  rain ;  clearing. 

52" 

75.5° 

Fair. 

52° 

78° 

Fair;    thunder- 
storms. 

68° 

71« 

N.W.,   clearing. 

58° 

— 

W.,strong,  rain ;  fair 

53.5° 

74.5° 

Fair. 

58° 

68° 

W.,  rain;    fair. 

49° 

59° 

W.,  cloudy. 

50° 



W.,   fair. 

37° 

68° 

W.,   fair. 

49.5° 

63.5° 

W.,  cloudy;  fair. 

32° 

76° 

Fair. 

51° 

56° 

N.,  rain. 

51.5° 

71° 

N.W.,  fair. 

44° 

64.5° 

W.,  fair. 

56° 

69° 

E.,  cloudy;    rain. 

48° 

68° 

S.W.,  fair. 

38° 

63° 

W.,  cloudy. 

40° 

69° 

W.byS.,  fair ;  cloudy. 

47° 

70+° 

Fair. 

53° 

70° 

S.E.,  cloudv. 

54° 

62° 

E.,  thunderstorms. 

44° 

— 

E.,  rain ;  clearing. 

Timber,  Game  and  Fish 

Timber. — A  timber  expert  with  an  assistant  accompanied  the  party  as  far 
as  the  line  was  run  and  afterwards  ascended  the  Wenasaga  river  as  far  as  Slate 
lake.  It  is  therefore  unnecessary  to  describe  here  the  forest  conditions  of  the 
part  of  the  area  which  was  examined  by  them.  A  few  notes  were  made  on  other 
parts  of  our  route,  the  substance  of  which  is  as  follows: 

On  White  Mud  river  and  lakes  there  are  a  number  of  areas  covered  by  well 
grown  spruce,  bordering  on  the  waterway,  but  in  general  the  shores  are  backed 
by  low  rounded  hills  wooded  with  a  mixture  of  spruce  {Picea  nigra)  and  poplar 
{Populus  tremuloides)  or  in  a  few  spots  with  Banksian  pine  (Pinus  Banksiana) 
and  white  birch  {Betula  papynfera).  At  the  east  end  of  White  Mud  lake  the 
low  flats  are  covered  with  black  spruce,  which  gives  way  to  Banksian  pine  as  the 
banks  of  the  stream  become  higher.  Tlie  area  of  this  timber  Avhich  was  seen  ex- 
tends up-stream  for  several  miles,  but  the  width  is  unknown. 

Above  Slate  lake  the  banks  of  the  Wenasaga  are  heavily  clothed  with  black 
spruce  of  good  size.  Intermingled  with  it  are  occasional  Banksian  pines,  poplars 
(P.  tremuloides) ,  balsam  poplar  (P.  halsamifera) ,  ash  (Fraxinus  samhucifolia)  (  ?) 
in  wet  places,  and  tamarack  {Laryx  Americana) .     Some  burnt  spots  were  observed, 
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bat  on  the  whole  there  is  a  large  amount  of  spruce  on  this  part  of  the  river  as 
the  valley  appears  to  be  wide.  The  granitic  area  to  the  north  is  largely  occu- 
pied by  an  old  burn  until  the  neighbourhood  of  Marsh  lake  is  reached,  when  the 
hilly  shores  are  well  clothed  with  spruce,  which  extends  with  some  burnt  areas  as 
far  as  Hailstone  lake.  Much  of  the  country  surrounding  this  lake.  Big  Portage 
Jake,  and  the  southwestern  part  of  Gull  lake  has  been  burnt  within  the  last  few 
years.       It  was  formerly  covered  with  spruce. 

On  ascending  Birch  Lake  river  from  the  west  bay  of  Gull  lake,  the  rocky 
banks  were  found  well  wooded  with  mature  spruce,  diversified  just  below  the  outlet 
of  Springpole  lake  by  sandy  clay  terraces,  which  are  covered  with  large  poplars 
and  Banksian  pine.  The  northern  arm  of  Sj^ringpolo  lake  and  the  southwestern 
part  of  Birch  lake  are  well  timbered  with  mixed  spruce,  birch  and  poplar,  which 
is  unburned  except  at  the  end  of  the  southwest  bay  of  Birch  lake,  where  there  is 
n  freshly  burned  area  surrounding  some  claims  staked  in  the  summer  of  1917. 
The  shores  of  Shalnimeni  lake  and  river  are  also  well  wooded,  but  the  country 
surrounding  Woman  lake  was  bvirnt  a  few  years  ago.  The  same  brule  extends 
down  Woman  river  practically  as  far  as  the  junction  of  Trout  Lake  river.  Below 
this  point  the  flat  lands  on  each  side  are  in  general  heavily  timbered  Avith  spruce 
and  large  poplar.  The  shores  of  Pakwash  and  Little  Shallow  lakes  and  the 
southwestern  part  of  the  connecting  narrows  are  well  wooded  with  poplar  and 
spruce.  The  Mattawa  river  and  the  English  river  below  Ear  falls  are  also  bordered 
with  similar  forests  of  good  size. 

White  cedar  {Thuja  occidenfoJis)  and  rowan  or  mountain  ash  (Fynis 
Americana),  the  latter  in  fruit,  were  seen  as  far  north  as  Birch  lake  at  intervals. 
Black  ash  {Fraxinus  sanihucifolia)  was  not  seen  so  far  north,  but  is  found  with 
the  balsam  poplar  or  ''balm  of  Gilead "  (FopuJus  halsamifera)  on  the  clay 
lands  of  the  lower  Wenasaga  and  Trout  Lake  rivers.  Eed  raspberries  were  found 
in  considerable  numbers  on  the  east  side  of  Pakwash  lake,  while  the  blueberry  is 
fairly  common  in  burnt  coimtry  throughout  the  area  visited.  Wild  strawberries 
occur  on  sandy  spots  to  the  south  of  Lac  Seul,  but  were  not  seen  farther  north. 
Small  specimens  of  white  oak  (Quercus  alha)  were  seen  on  Pakwash  lake  and  a 
few  red  and  white  pines  (Finns  resinosa  and  P.  alha)  occur  in  the  vicinity  of 
Pine  Pidge  post  at  the  northwest  end  of  Lac  Seul,  but  none  were  observed  farther 
north.  White  birch  is  found  throughout  the  district  as  well  as  several  species  of 
willow.  Vetches  are  of  common  occurrence  on  the  clay  lands.  The  "  pin  *' 
cherry  and  wild  rose  were  seen  near  the  south  end  of  South  Cove,  Lac  Seul. 

Game. — Moose  (Aires  Americanus)  is  extremely  common  throughout  tlie 
uiiolc  area  traversed  during  the  summer,  so  much  so  that  we  encountered  speci- 
mens almost  every  day  while  travelling  on  the  rivers  and  smaller  lakes.  "  Eed 
deer"  or  more  properly  tlie  white-tailed  deer  (Odocoiletis  Virginianus  borealis) 
was  found  as  far  north  as  the  small  lake  below  Lake  Margaret  on  the  Wenasat^a 
river,  where  a  doe  with  two  fawns  was  seen.  About  the  same  locality  a  woodland 
oaribou  (lianffifer  caribou)  was  met  witli,  ami  aiiotlicr  individual  was  met  a 
little  farther  north. 
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Black  bear  (Ursus  Americamis)  were  plciitiful  in  the  \;ill('_v  of  the  Eii,ulis]i 
river  and  the  lower  waters  of  the  AVeiiasaga  and  Trout  Lake  rivers.  They  were 
not  seen  by  us  in  the  vicinity  of  Bircli  lake,  but  traps  set  for  them  by  the  Indian- 
were  found  at  Springpole  lake,  and  no  doubt  tlieiv  seemintjly  j;-reater  abundance 
in  the  clay  country  farther  soutli  is  due  to  Ix'ttcr  food  supjjly  durinii-  the  snninuT, 
rather  than  climate.  The  same  a])pears  to  be  true  of  beaver,  which  apparently 
thrive  better  where  mud  is  availal)le  for  dams  and  hxlges  or  banks  for  burrowiii<r- 
Tn  such  places  also  their  chief  food,  the  ])ophir.  <iro\\s  in  greater  size  and  abun- 
dance. Evidences  of  beaver  were  abundant  t(^  the  soutli  of  Lac  Seul,  but  none 
were  observed  to  the  north  of  the  clay-bordered  parts  of  tlie  Wenasaga.  They 
had  been  present  in  considerable  numbers  on  the  White  Mud  river  in  recent  years, 
but  apparently  had  been  hunted  to  extermination,  as  no  fresh  cuttings  were  seen. 

At  a  hunting  lodge  on  Birch  lake  near  Birch  narrows,  the  skulls  observed 
were  those  of  fox,  {Vulpes  vulgaris),  lynx  (Lynx  Cunmlensis)  and  bear  {Urftus- 
Amcricanus) .     The  fox  seemed  to  be  the  most  numerous. 

Wild  ducks,  including  the  black  duck  (Anas  ohscura),  and  others  were  ob- 
served in  considerable  numbers  and  breed  throughout  the  whole  region  traversed. 


Upper  Ear  falls,  descent  about  ten  feet.  English  river  just  below  the  outlet  of  Lac  Seul. 

jTisli. — Whitefish  and  pickerel   are  al^undant  in  Lac  Seul  and  its  tributaries 

up  to  a  certain  distance  from  the  main  stream.     Pike  are  also  extremely  common. 

The  whitefish  seemingly  have  no  ability  to  ascend  rapids  or  falls,  and  the  pickerel 

•comparatively  little,  but  pike  are  found  up  to  the  headwaters    in    all    streams. 

Perch  were  observed  in  the  streams  which  flow  into  Lac  Seul  from  the  south. 


Drainage  Basins  and  Waterpower 

In  passing  along  the  line  from  Freda  station  to  Lac  Seul,  not  much  could  l)e 
done  apart  from  determining  the  boundaries  of  the  several  minor  drainage-basins 
which  were  crossed.  The  waters  south  of  the  second  mile  post  appear  to  flow  to 
the  southward  toward  the  Wabigoon  river:  and  from  the  middle  of  the  third  mile 
to  about  the  10th  mile  post,  including  Pine  lake  to  the  east,  they  flow  into  Ord 
lake  and  thence  to  Cedar  river,  a  branch  of  English  river  which  joins  it  between 
Duck  and  Barnston  lakes  to  the  west  of  Lac  Seul.     Moose  lake  and  Eound  lake 
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appear  to  drain  to  the  northeast,  perhaps  into  Melntyre  bay.  -while  the  three  small 
lakes  to  the  north  unite  their  waters  in  the  creek  which  falls  into  the  south  end 
of  South  Cove.  This  latter  stream  has  a  drainage  l)asin  of  about  13  or  li  square 
miles,  which  should  provide  an  average  flow,  for  this  district,  of  about  three  or 
four  cubic  feet  per  second.^  The  fall  at  the  mouth  of  the  creek  is  about  45  feet, 
wliich  would  yield  about  14:  shaft  horse  power.  The  flow  on  June  30tli  when  we 
visited  the  falls  appeared  to  be  at  least  20  or  more  v\\])\e  feet  per  second. 

Wenasaga  Basin 

The  Wenasaga  river  drains  an  area  which  is  estimated  conservatively  at  1,000 
square  miles.  Its  tributaries,  the  OoTclii.  White  Mud,  Papaonga,  Sesikinaga  and 
smaller  streams  have  not  yet  l)een  traced  to  tlieir  sources.  The  total  fall  from 
Hailstone  lake  to  the  outlet  at  Lac  Seul  is  estimated  by  Wilson-  at  178  feet, 
wliich  would  give  a  total  horse  ]»()wer  of  roughly  •i.OOO.  or  slightly  more  if  the 
total  descent  could  be  utilized.  About  3T  ])er  cent,  of  the  fall  occurs  below  Bluffy 
lake,  where  the  stream  has  practically  reached  its  full  volume.  Below  AVenasaga 
lake  there  are  two  ra])i(ls  and  a  fall  of  4.  3  ami  10  feet  descent  respectively, 
Mhich  could  be  combined  at  the  lower  fall  into  a  single  head  of  17 
feet  or  a  little  more  l)y  damming  so  as  to  raise  the  level  of  Wenasaga  lake  very 
slightly.  This  would  furnish  power  at  the  lower  falls  equivalent  to  about  385 
b.}).  The  fifty-foot  fall  at  the  outlet  of  Bluffy  lake  should  develop  about  1,035 
h.p.  The  steepest  part  of  the  river's  course  above  these  points  is  at  the  series  of 
rajiids  in  the  schist  area  northeast  of  Slate  lake,  where  a  descent  of  35  or  40  feet 
occurs  within  four  or  five  miles,  most  of  whicli  could  probably  be  concentrated  at 
one  point  by  the  construction  of  a  dam.  The  amount  of  power  here  Avould  pro- 
bably not  exceed  275  h.p."' 

The  Cat  River  Basin 

The  upper  pait  of  the  (at  liiver  basin,  wliich  drains  into  Gull  lake  by  Birch 

Lake  river  is  500  square  miles  in  area.     It  belongs    to    the    headwaters    of    the 

system,    however,    where,    as    often    occurs    on    the    Laurentian    peneplain,    the 

gradient  is  more  gentle  than  farther  down  stream.     The  total  descent  from  Birch 

lake  to  Gull  lake,  as  far  as  known,  does  not  exceed  15  feet.     This    might,    it    is 

True,  be  rendered  available  at  one  point  on  the  lower  part  of  the  river,  where  the 

banks  are  high,  and  if  this  were  possible  would  yield  an  estimated  total  of  170 

horse  power.     This  river  basin,  however,  includes  a  large  area   of  lake  surface, 

and  would  probably  offer  facilities  for  the  storage  of  considerable    quantities    of 

water  by  means  of  one  or  more  dams.     The  two  chutes  on  the  Shabumeni  river 

— — -— . — _j 

'  The  Ontario  Hydro-Electric  Commission  estimate  gives  the  minimum  mean  monthly  tlow  of 
Kuolish  river  as  ..31  cubic  font  seconds  (or  "second  feet")  per  square  mile  of  drainage 
basin.  The  Dominion  Water  Power  Branch  gives  .15  C.F.f;;,;  .20  or  .25,  allowing  for  storage, 
would  be  reasonable  for  the  district   (40  C.F.S.  has  been  u.sed  as  a  general  average  for  tlic 

Province).    Estimates  of  actual  horse  power  are  based  on  the  formula  P=   -^,     where  Q  is 

the  flow  in  cubic  foot  seconds,  h  the  head  in  feet.     Tlie  result  P  is  expressed  in  sliaft  horse 

power,  allowing  for  80  per  cent,  efficiencv  in  the  machine. 

;G.S.C.  Publication  1006.     (Rep.  Bur.  Min.,  Vol.  XXI,  1912,  Pt.  II,  p.  54.) 

"  For    the    plivsiographv    of    the    "Woman    river    above    Woman    portage    .see    Out.    Bur. 

Mines  Report,  Vol.  XXI,  Part  II,  1912,  ]>.  42. 

]4.   M.   PART    I. 


192  Department  of  Mines  No.  4 

have  a  combined  fall  of  10  feet,  but  the  volume  of  water  is  inconsiderable.  A 
dam  might  be  built  at  the  lower  chute  to  raise  the  level  of  Shabumeni  lake  by 
several  feet. 

The  Trout  Lake  River  Basin 

The  Woman  river  drains  an  area  of  about  350  square  miles,  and  the  total 
drainage  basin  of  the  Trout  Lake  river  may  be  placed  at  930  square  miles.  Above 
Little  Bear  lake  the  Woman  river  has  no  large  rapids  and  consists  of  a  series  of 
lakes  connected  l)y  short  river  stretches,  which  have  a  total  fall  of  about  46  feet. 
From  Woman  lake  to  the  foot  of  Little  Bear  lake  there  is  only  five  feet  of  descent. 
The  canyon  below  Little  Bear  lake  has  a  fall  of  35  feet  and  would  probably  yield 
285  h.p.  The  preglacial  canyon  below  Snake  lake  has  a  total  fall  af  65  feet, 
which  would  furnish  530  h.p.  at  the  mouth  of  the  canyon,  where  the  constructioJi 
of  a  dam  appears  feasible. 

The  volume  of  the  stream  is  about  doul)led  by  the  addition  of  Trout  Lake 
river,  and  a  few  miles  below  the  junction  there  is  a  series  of  three  falls  involving 
a  descent  of  85  feet  in  about  two  miles.  The  total  power  theoretically  available 
here  would  be  about  1,740  h.p.  There  is  a  further  descent  of  about  five  feet  at 
the  Whitefish  rapid.  At  this  point  the  river  practically  reaches  the  level  of  Pak- 
wash  lake  and  the  English  river  at  Mattawa. 

The  aggregate  available  horse  power  of  the  streams  examined  might  there- 
fore be  estimated  at  4,424,  were  all  the  sites  within  a  reasonable  distance  of 
transportation  facilities,  and  installation  not  too  costly.  On  the  latter  point  the 
writer  does  not  presume  to  speak  definitely,  although  most  of  the  sites  mentioned 
appear  capable  of  fairly  cheap  development. 

The  figures  for  power  given  above  are  calculated  on  the  basis  of  a  mean 
monthly  flow  of  .25  cubic  foot  seconds  per  square  mile  of  drainage  basin.  On 
the  basis  of  the  figures  supplied  by  the  Dominion  Water  Power  Branch,  however, 
the  amount  of  power  available  would  be  only  60  per  cent,  of  that  given,  or  a  total 
of  2,650  shaft  horse  power. 


1920  Windy  Lake  and  Other  Nickel  Areas  193 


WINDY  LAKE  AND  OTHER  NICKEL  AREAS 

By 
Cyril  W.  Knight 


Introduction 

The  nickel  deposits,  or  areas,  described  in  the  following  pages  are  prospects 
which  must  yet  be  proved  to  be  of  economic'  value.  ISTo  work  was  being  done  on 
any  of  the  properties  in  the  fall  of  1919.    The  report  deals  with  five  areas,  namely: 

(1)  The  Windy  lake  nickel  area,  district  of  Sudbury. 

(2)  The    Cedar   and   Net   lakes   nickel   area,    Strathy   township,    district    of 

Nipissing. 

(3)  The  Munro  nickel  area,  township  of  Munro,  district  of  Timiskaming. 

(■4)   A  reported  nickel  area  in  Fox  to^nlship,  about  15  miles  east  of  Cochrane, 

district  of  Timiskaming. 
(5)   The  Lake  Shel)andowan  nickel  area,  district  of  Thunder  Bay,  by  J.  G. 

Cross. 

Of  these  five  areas  the  Lake  Shebandowan  nickel  deposit  has  the  highest  grade 
ore.  It  is  worthy  of  further  prospecting.  The  property  is  described  by  J.  G.  Cross, 
of  Port  Arthur,  who  is  responsible  for  the  development  done  on  tlie  deposit  up  to 
the  present  time.  In  the  fall  of  1919  tlie  writer  spent  two  days  on  the  property 
with  Mr.  Cross  and  Eoy  Emmerson,  and  he  lias  the  pleasure  of  thanking  these  two 
gentlemen  for  their  kindness  and  trouble  in  showing  him  about  tlie  deposit. 

The  Lake  Shebandowan  ore  Ijody  is  noteworthy  on  account  of  tlie  fact  that  it 
contains  aliout  three  tenths  of  one  ])er  cent,  of  cobalt. 

The  Windy  lake  nickel  area  in  the  Sudbury  nickel  field  may  possibly  prove 
to  be  the  most  important  of  any  of  the  prospects  described  in  tliis  report.  Although 
practically  no  ore  is  exposed  around  the  shores  of  the  lake,  yet  it  will  be  recalled 
by  those  familiar  with  the  Sudl)ury  area  that  the  contact  l)etween  the  norite  and 
granite-gneiss  passes  below  the  water,  and  tliat  it  is  along  this  contact  elsewhere  in 
the  Sudbury  nickel  area  that  most  of  the  ore  deposits  are  found.  Diamond-drilling, 
properly  directed,  might  demonstrate  the  presence  of  an  enormous  ore  body. 
Located  as  it  is  on  the  main  line  of  tlie  Canadian  Pacific  railway,  it  presents  no 
prol)lems  in  respect  to  transportation. 

The  Cedar  lake  nickel  deposit  is  a  low-grade  body  of  nickel  and  copper  ore 
about  two  and  a  half  miles  west  of  the  Temiskaming  and  Northern  Ontario  rail- 
way, in  Strathy  township.  Tlie  ore  body  has  been  sampled  by  at  least  two  com- 
panies, and  was  found  to  be  of  low  grade,  except  certain  small  veins,  less  than  a 
foot  wide,  of  pure  sulphides.  There  is  also  a  body  of  pyrrhotite  on  Net  lake,  on 
claim  W.D.  269,  about  three-quarters  of  a  mile  east  of  the  Temiskaming  and 
Northern  Ontario  railway.     About  a  dozen  pits  have  been  sunk  on  this  property 
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and  some  diamond-drilling  has  also  been  done.  The  pyrrhotite  in  the  Net  lake 
deposit  is  "  pockety  "  and  would  be  difficult  to  mine  even  if  it  were  high-grade, 
whereas  the  Cedar  lake  deposit  is  more  uniformly  mineralized.  There  are  also 
auriferous  mispickel  deposits  in  the  area,  known  as  the  Big  Dan  and  Little  Dan. 
These  are  described. 

In  the  Munro  nickel  area  there  are  two  deposits  of  pyrrhotite  which  Avere 
reported  to  contain  nickel,  only  one  of  which,  however,  showed  the  presence  of  this 
metal,  one  sample  having  been  taken  from  each  property.  The  one  containing 
nickel  is  on  the  west  boundary  of  the  township  and  is  known  as  the  Mickle  claim. 
Both  occurrences  are  small. 

The  reported  discovery  of  nickel  in  Fox  township^  15  miles  east  of  Cochrane, 
was  examined  and  a  sample  of  pyrrhotite  taken.  An  assay  of  this  sample  showed 
the  presence  of  neither  nickel  nor  copper. 

A  word  may  be  added  regarding  the  geological  character  of  the  deposits.  The 
Lake  Shebandowan,  Cedar  lake  and  Munro  occurrences  are  associated  with  serpen- 
tine rock,  and  are  in  that  respect  similar  to  the  Alexo  nickel  deposit  near  Porcupine. 
The  Fox  township  pyrrhotite  occurs  in  a  complex  of  rocks  consisting  of  granite- 
gneiss,  mica-gneiss  and  garnet-gneiss,  the  whole  cut  l)y  coarse-grained  pegmatites. 
There  are  no  intrusions  of  serpentine  or  gabbro  associated  with  the  Fox  township 
pyrrhotite.  l^egarding  the  AVindy  lake  occurrence  it  may  be  said  that  if  a  deposit 
of  nickel  ore  is  eventually  discovered  below  its  waters,  it  will  be  of  the  same  char- 
acter as  the  well-known  Sudbury  occurrences,  which  need  not  be  described  here. 
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WINDY  LAKE^ 

'  Windy  lake  is  in  the  Sudbury  nickel  area,  in  that  part  of  the  field  known  as 
the  "  northern  nickel  range."  The  lake  is  about  24  miles  by  rail  west  of  the  town  of 
Sudbury  and  the  main  double-track  line  of  the  Canadian  Pacific  railway  passes 
lalong  the  northeastern  shore.  The  mining  rights  to  the  land  under  Windy  lake  are 
still  owned  by  the  province  of  Ontario. 

It  has  been  a  common  assumption  for  many  years  among  prospectors,  mining 
men  and  geologists  that  a  deposit  of  nickel  ore  might  occur  under  the  lake.  This 
rfissumption  is  based  mainly  on  the  fact  that  the  contact  lietween  a  rock  called 
norite  and  the  granite-gneiss  crosses  the  lake  and  is  hidden  l)elow  its  waters.  It  is 
well  known  that  most  of  the  nickel  deposits  in  the  Sudbury  area  occur  along  this 

'  The  original  name  of  Windv  lake,  according  to  Robert  Bell,  was  Ma-ko-ping,  meaning, 
ill  Indian  language,  Bear  lake.     (Geol.  Sur.  Can.,  Vol.  5,  1890-91,  p.  92.) 
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contact,  and  hence  the  assumption  that  a  valiiahle  ore  body  of  nickel  may  exist 
under  the  lake.  The  Levack  nickel  mine,  with  its  immense  ore  reserves  of 
4,500,000  tons,^  lies  four  miles  to  the  northeast  of  the  lake.  Furthermore,  Windy 
hike  occupies  a  marked  depression  in  the  rocks,  the  depth  of  the  water  being  in 
places  175  feet  along  the  approximate  line  of  contact  between  the  norite  and  the 
granite-gneiss.  This  depression  is  suggestive  of  a  deposit  of  nickel  ore.  since  it  is 
known  that  the  sulphide  ore  weathers  readily,  and  would  give  the  glaciers  an  oppor- 
tunity to  gouge  out  the  soft,  weathered  ore  and  thus  form  a  valley  or  other 
depression. 

The  country  surrounding  Windy  lake,  which  has  an  elevation  of  1,107  feet 
above  the  sea,  is  rugged,  particularly  on  the  south  side  of  the  lake.  The  rocks  are 
well  exposed  along  the  shore,  except  on  the  northwest  part  where  there  are  deposits 
of  gravel,  sand  and  boulder  clay.  The  gravel  has  been  used  by  tlie  Canadian  Pacific 
railway  for  ballast  on  their  roadbed. 

Geology 

The  general  geology  of  the  area  immediately  surrounding  the  lake  is  well 
known.-  The  rocks  are  all  pre-Cambrian  in  age.  The  Keewatin  lavas  and  the 
sediments  of  the  Sudbury  series  are  not  exposed.  The  oldest  rocks  consist  of  red 
granite  and  banded  granite-gneiss,  ])ink  or  grey  in  colour.  It  is  not  known 
whether  this  granite-gneiss  is  Laurentian  or  Algoman  in  age.  The  next  youngest 
series  of  rocks  exposed  is  of  Animikean  age,  and  consists  of  conglomerate,  slate, 
tuff  and  sandstone.  These  sediments  were  deposited,  it  is  believed,  on  the  surface 
of  the  granite  and  granite-gneiss  and  are  found  in  the  Sudbury  basin.  After  the 
deposition  of  the  Animikean  sediments  there  followed  the  intrusion  of  the  norite- 
micropegmatite ;  this  event  constitutes  the  most  important  phase,  economically, 
of  the  geological  history  of  the  area.  The  norite  micropegmatite  has  a  width  of 
two  and  a  quarter  miles  in  this  part  of  the  Sudbury  area,  and  it  strikes  in  a  north- 
east-southwest direction.  The  intrusion  is  the  dividing  line  between  the  granite- 
gneiss  and  the  Animikean  sediments,  the  former  lying  to  the  northwest  and  the 
latter  to  the  southeast.  The  intrusion  of  the  norite-micropegmatite  was  followed 
by  dikes  of  green-coloured  diabase,  fine  or  medium  in  grain ;  and  shortly  after  that 
by  dikes  of  coarse-grained  diabase,  similar  to  the  olivine  diabase  dikes  which  every- 
where cut  the  rock  formations  in  the  Sudbury  area. 


Evidence  of  Ore  Body 

As  a  matter  of  fact  there  is  very  little  actual  evidence  of  the  presence  of  ore 
to  be  seen  along  the  shores  of  the  lake.  In  the  long  bay,  however,  at  the  southwest 
end  of  the  lake,  a  patch  of  granite-gneiss  near  the  norite  is  a  little  rusty  owing  to 
the  decomposition  of  sulphides.  There  are  also  a  few  rusty  boulders  of  granite- 
gneiss  along  the  north  shore  of  the  lake. 

'  Royal  Ont.  Nickel  Commission   Report,   1917,   p.  xxx.     Descriptions   of   this  important 
ore  body  will  be  found  in  the  Commission's  report,  pages  163-167. 
''  See  reports  of  A.  P.  Coleman,  T.  L.  Walker,  and  other  writers. 
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Re=mapping:  of  Windy  Lake 

The  possibility  of  a  valuable  ore  body  occurring  under  the  lake  encouraged 
the  Bureau  of  Mines  to  remap  the  Windy  lake  area.  Accordingly  a  somewhat  close 
study  of  the  contact  between  the  norite  and  granite-gneiss  was  made  for  about  six 
miles  along  its  course.  This  work  was  done  in  June,  1919,  about  three  weeks  being 
devoted  to  the  mapping.  The  four  previous  maps  which  had  been  made  of  the 
Sudbury  area,  one  by  Eobt.  Bell,^  and  three  by  A.  P.  Coleman,-  were  eminently 
useful,  but  were  general  in  character  and  did  not  show  the  drift  along  the 
contact.  Map  No.  29  h.,  accompanying  this  report  has  been  made  on  a  scale 
of  one-half  mile  to  the  inch.     In  this  work  the  writer  had  the  assistance  of  C.  E. 


Granite-gni 


.1\-   lake. 


Elliot  and  E.  Presgrave,  who  rendered  efficient  service.  The  drift-covered  areas 
along  the  contact  are  shown,  and  also  some  of  the  diabase  dikes.  The  roads  and 
buildings  were  also  mapped.  The  lake  itself  was  carefully  surveyed  on  the  ice  by 
McAusland  and  Anderson,  Ontario  Land  Surveyors,  in  March,  1919,  so  that  their 
map  was  available  when  the  geological  work  was  being  done  about  three  months 
later.  McAusland  and  Anderson  also  took  a  great  number  of  soundings,  particu- 
larly along  the  approximate  line  of  contact  between  the  noritc-micropogmatite  and 
the  granite-gneiss. 

'  Geol.  Sur.  Can.,  Vol.  5,  1890-91,  Robt.  Bell.  * 

=  Ont.  Bur.  Mines,  Vol.  XIV,  1905,  Part  III,  A.  P.  Coleman;  also  Vol.  XIII.  1904,  Part  I, 
and  The  Nickel  Industry,  Dept.  Mines,  Ottawa,  1913. 
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Contact  of  Norite  and  Qranite=Qneiss 

The  niap  of  AVindy  lake  accompanying  this  report  shows  the  contact  between 
the  norite  and  granite-gneiss  for  about  six  miles.  Along  the  whole  of  this  distance 
tlie  contact  is  hidden  by  the  lake  or  by  drift  deposits,  except  at  one  place  about  a 
([unrter  of  a  mile  southwest  of  the  lake. 

At  this  point  the  actual  contact  is  well  exposed  on  a  hillside  bordering  on  the 
soutlieast  side  of  an  old  winter  road  used  for  lumbering  purposes.  The  dip  of  the 
contact  plane  between  granite  and  norite  shown  by  a  surface  exposure  is  76°  to  the 
southeast — a  somewhat  high  dip  compared  to  that  at  the  Levack  mine  seven  and  a 
Juilf  miles  to  the  northeast.  At  the  Levack  mine  extensive  diamond-drilling  and 
underground  workings  have  proved  that  the  norite  dips  to  the  southeast  at  an 
average  angle  of  45°,  flattening  somewhat  at  the  deeper  parts. 

The  transition  zone  between  the  norite  and  micropegmatite  is  about  600  feet 
in  width,  and  its  location  is  shown  on  the  accompanying  geological  map. 

Ore  below  lake  suggested  by  A.  P.  Coleman 

The  possibility  of  a  deposit  of  nickel  and  cop])er  ore  below  Windy  lake  was 
suggested  by  A.  P.  Coleman  in  1913.^  Regarding  the  matter  Coleman  wrote  a=> 
follows : 

Windy  lake  itself  cuts  out  two  miles  of  the  basic  edge,  the  only  example  of  a  large 
Iiody  of  water  occurring  on  the  circumference  of  the  basic  edge.  A  promontory  stretching 
out  from  its  northwestern  shore  is  crossed  by  the  norite  margin,  Imt  here  it  is  obscured  by 
moraines  and  esker  ridges,  and  a  small  bay  pushing  north  from  the  end  of  the  lake  forms 
another  interruption  followed  by  wide  swamps  to  the  southwest  in  the  direction  of  Mink 
lake. 

Including  the  water  stretch  of  Wiiuly  lake,  there  is  a  gap  of  about  nine  miles  between 
the  last  outcrops  of  ore  in  Levack  [township]  and  the  one  just  referred  to  in  Cascaden 
[on  Ministique  and  Mosquito  lakes],  the  longest  blank  known  on  the  basic  margin  of  the 
nickel  eruptive.  The  next  longest  blank  is  in  Morgan  township  to  the  northeast,  where 
tlie  eruptive  is  narrower  tlian  anywhere  else.  The  Windy  lake  part  of  the  eruptive  is  not 
unusually  narrow,  so  tliat  some  different  explanation  must  be  looked  for  in  this  case;  it 
may  simply  be  that  ore  bodies  exist  but  are  under  the  water  of  the  lake,  or  are  covered  by 
the  widespread  drift  and  swamp  which  hide  the  solid  rock  over  much  of  the  region. 

Calcite  Veins  and  Felsite  Dikes 

In  the  deep  bay  at  the  southwest  end  of  the  lake  there  are  several  calcite  veins 
and  fine-grained,  pink  felsitic  dikes  cutting  the  nickel  eruptive  along  the  cliffs 
at  the  water's  edge.  These  occurrences  are  found  immediately  north  of  the  two 
large  islands  in  that  part  of  the  lake  which  is  situated  on  tlie  north  part  of  lot  3 
ill  the  third  concession  of  Cascaden  township.  The  veins  and  dikes  are  as  much  as 
5  inches  in  width.  The  felsite  dikes  are  older  than  the  calcite  veins,  since  the- 
latter  have  been  found  cutting  the  former.  The  calcite  veins  contain  also  some- 
(jiiartz.  Possibly  if  a  systematic  search  were  made  for  these  calcite  veins  some  of 
them  might  be  found  to  contain  smaltite  or  native  silver.  It  is  doubtful  if  much 
])rospecting  has  been  carried  on  along  the  nickel  eruptive  with  a  view  to  finding- 
argentiferous  veins.  The  nickel  eruptive  is  very  similar  to  the  jSTipissing  diabase- 
at  Col)alt  and  elsewhere  and  probably  of  the  same  age. 

'  The  Nickel  Industry,  pp.  93-94,  Dept.  of  Mines,  Ottawa,  1913,  A.  P.  Coleman. 
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Tlie  felsitic  dikes  and  calcite  veins  were  found  in  that  part  of  the  nickel 
eruptive  showing  the  transition  between  the  norite  and  micropegmatite.  This 
transition  zone  is  about  600  feet  wide. 

Magnetic  Survey  by  A.  H.  A.   Robinson 

lu  Marcli,  1919,  while  the  ice  was  still  on  Windy  lake,  A.  H.  A.  Eobinson  ^ 
made  a  careful  survey  of  the  lake  for  the  Ontario  Bureau  of  Mines  with  a  magneto- 
meter in  order  to  ascertain  if  there  were  indications  of  a  body  of  pyrrhotite  below 
the  water.     The  results  of  Mr.  Eobinson's  work  were  disappointing. 

It  may  be  added  that  the  experience  of  the  Mond  Nickel  Company  has  shown 
tliat  negative  results,  except  over  areas  very  deeply  covered  with  drift  or  water, 
may  be  accepted  as  practically  conclusive  evidence  that  no  pyrrhotite  of  any  con- 
sequence exists.  This  is  the  statement  made  by  C.  V.  Corless,  manager  of  the 
Mond  Nickel  Company,  before  the  Royal  Ontario  Nickel  Commission  in  October, 
1916.-  It  will  be  noted,  however,  that  Mr.  Corless  says  that  where  the  deposit  is 
deeply  covered  with  water  or  drift  then  negative  results  with  the  magnetometer  do 
not  necessarily  prove  the  absence  of  an  ore  body. 

Mr.  Eobinson^s  report  on  his  magnetometer  survey  of  the  lake  is  given  below : 

Magnetic  observations  were  made  at  intervals  over  all  that  portion  of  the  lake  lying 
northwest — that  is,  on  the  granite  side — of  the  assumed  line  of  contact  of  the  norite  and 
the  granite,  together  with  a  strip,  of  varying  width,  along  the  southeast — norite  side — of 
the  same  contact.  The  maximum  distance  between  the  points  at  which  observations  were 
taken  over  this  area  was  about  ten  chains  (660  feet)  ;  most  of  the  intervals,  however,  were 
shorter  than  this. 

Xo  local  magnetic  attraction,  such  as  would  indicate  the  possible  presence  of  a  magnetic 
ore  body,  was  observed  in  any  part  of  the  area  examined;  neither  did  the  needle  afford 
any  indication  that  would  aid  in  definitely  locating  the  granite-norite  contact.  Dip-needle 
readings  were  taken  at  all  the  observation  points  and,  as  a  check,  frequent  observations 
were  made  to  detect  any  variation  from  the  normal  declination  of  the  compass;  but  no 
evidence  of  any  appreciable  magnetic  disturbance  could  be  found,  and  it  can,  I  think,  be 
safely  concluded  that,  if  ore  bodies  exist  under  the  area  examined,  no  help  in  locating  them 
can  be  looked  for  from  the  magnetic  needle.  If  any  considerable  local  magnetic  attraction 
existed  in  the  area  in  question  some  trace  of  it  should  have  been  detected. 

When  C.  W.  Knight  was  at  Windy  lake  [in  March,  1919]  I  told  him  that  I  thought 
tliere  might  possibly  be  some  slight  magnetic  attraction  in  the  vicinity  of  the  islands  in 
the  southwest  corner  of  the  lake.  A  second  series  of  check  readings,  taken  subsequently 
in  this  locality  under  more  favourable  weather  conditions  failed  to  confirm  this  hope;  no 
attraction  was  found  to  exist. 

As  regards  any  conclusions  to  be  drawn,  an  examination  of  the  original  plan  and  field 
notes  of  E.  Lindeman's  magnetometric  survey  of  the  pyrrhotite  deposits  at  the  Frood,  or 
No.  3  mine,  of  the  Canadian  Copper  Co.,  where  the  outcrops  of  the  ore  appear  to  have  lieen 
covered  with  little  or  nothing  but  gossan,  shows  that  even  under  these  conditions  only  slight 
magnetic  attraction  was  found  over  very  much  the  greater  part  of  the  area  underlain  by  tlie 
outcrops.  It  seems,  therefore,  a  fair  inference  that  very  considerable  bodies  of  ore  may 
possibly  occur  under  the  waters  of  Windy  lake,  even  though  there  may  be  no  magnetic  indi- 
cation of  their  presence  at  the  surface;  in  other  words,  that  the  failure  to  find  any  appre- 
ciable local  magnetic  attraction  cannot,  in  the  present  case,  be  regarded  as  evidence  of  the 
unlikelihood  of  the  occurrence  of  ore  even  at  moderate  depths. 

Levack  Mine 

The  Levack  mine  is  four  miles  northeast  of  Windy  lake.  Descriptions  of  this 
immense  ore  body  will  be  found  in  the  Eeport  of  the  Eoyal  Ontario  Nickel  Com- 
mission and  in  the  reports  by  A.  P.  Coleman  in  the  Ontario  Bureau  of  Mines 
Eeports. 

'  Mining  Engineer,  Mines  Branch,  Dept.  of  Mines,  Ottawa. 

^  Report  of  the  Royal  Ontario  Nickel  Commission,  1917,  Appendix,  p.  25. 
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Photograph  by  F.  J.  Eager. 
Levack  nickel  mine,  four  miles  Jioitlieast  of  Windy  lake. 


Photof/rai'h  h'l  F.  J.  Eaiicr. 
View  of  Levack  mine,  showing  valley  along  contact  between  gianite-gneiss  and  noiite. 
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Literature 

"While  no  reports  dealing  exclusively  with  the  "Wind}-  lake  area  have  been 
written,  nevertheless  tlie  nnnierons  reports  on  the  Sudbury  nickel  area  which  have 
been  pul)lished  during  the  last  thirty  years  contain  descriptions  of  the  geologv  of 
this  locality.  The  reports  of  Bell,  AValker,  Barlow,  Coleman  and  others  contain 
accounts  of  the  geology  of  the  area.  Although  Windy  lake  is  merely  a  prospective 
place  in  which  a  valualjle  ore  deposit  may  be  discovered,  it  was  felt  that  a  com- 
pilation of  the  literature  which  has  been  written  might  be  convenient  for  anyone 
wlio  wishes  to  diamond-drill  or  otherwise  prospect  the  lake. 

The  first  mention  of  the  norite  (then  called  diabase)  in  tlie  Windy  lake  area 
was  made  by  Eobert  Bell  in  1890  in  a  report  of  the  Canadian  Geological  Survev.^ 
Bell's  description  of  the  rocks  and  of  the  area  is  as  follows : 

The  whole  breadth  of  concession  I  of  Levack  [township]  on  the  coui-se  of  the  [Onaping] 
river — npwards  of  a  mile — is  occupied  by  a  transverse  section  of  a  great  belt  of  rather 
coarsely  crystalline  grey  diabase,  which  we  have  traced  from  the  nortlieast  corner  of  this 
township,  southwestward  into  Trill,  a  distance  of  about  eighteen  miles.  This  belt  is  widest 
where  it  is  crossed  by  the  Onaping  river,  and  gradually  diminishes  to  a  point  at  either 
extremity.  To  the  northeastward  its  course  is  marked  by  a  straight  valley,  down  which  the 
lower  part  of  the  Kinniwabik  river  flows,  but  between  the  Onaping  and  Windy  lake  it  is 
covered  by  a  great  accumulation  of  sand,  gravel  and  boulder  cartli,  forming  hills  in  that 
direction.  Windy  lake  lies  about  midway  on  its  course  and,  from  this  circumstance,  it 
might  be  called  for  distinction,  the  Windy  lake  belt.  The  southeastern  boundary  of  this 
belt  and  the  southern  town-line  of  Levack  intersect  the  river  almost  together,  but  at  an 
angle  with  each  other.  Below  this  intersection  the  red  hornl)lendc-granitc  [micropegmatite] 
continues  to  be  met  with  along  the  river  for  two  miles,  or  to  tlie  junction  of  Windy  creek, 
below  which  the  river  enters  upon  the  lielt  of  dark  silicious  volcanic  breccia  and  its  under- 
lying quartzite  conglomerate. 

The  micropegmatite  of  this  belt  was    first  deseriliod    in   ISOO  by  George  If. 
Williams  in  an  article  attached  to  Bell's  report.-     Tlie   specimen  examined  was  - 
taken  from  near  the  Avest  end  of  Eagle  Eock  lake,  now  known  as  IMoose  lake,  in  the 
southeast  corner  of  Levack  township.     Williams'  description  is  as  follows: 

A  dark  rock  of  medium  grain  with  reddish  feldspar. 

The  microscope  shows  this  to  be  a  biotite-granite  or  granitite  whose  quartz  and  feldspar 
are  minutely  intergrown  as  they  are  in  graphic  granite,  thus  producing  the  structure  calle'i' 
micropegmatite  or  granophyre.  This  structure  exists  in  this  specimen  in  an  unusual  degree 
of  perfection.  It  composes  most  of  the  rock-mass,  and  is  usually  developed  as  a  delicate 
network  surrounding  and  radiating  from  a  central  rectangular  orthoclase  crystal  ( gener- 
ally a  Carlsbad  twin).  The  quartz  exists  for  the  most  part  intergrown  with  the  feldspar, 
but  a  few  separate  and  individual  grains  may  also  be  found.  The  ferro-magnesian  silicatt 
is  biotitc,  now  considerably  altered.  A  little  light  green  hornl)lendc  is  also  present,  but 
this,  like  the  chlorite,  seems  to  be  of  secondary  origin.  Apatite  is  abundant  in  sharp  acicular 
crystals,  some  of  which  have  attained  an  extraordinary  length. 

In  the  same  report"  Bell  again  refers  briefly  to  this  belt : 

The  other  large  belt  of  this  variety  has  been  traced  from  the  northeast  portion,  of 
Levack  [township]  southwestward  across  Windy  lake,,  nearly  to  Hyman  [to\TOshipl,  a  diis- 
tance   of   about   eighteen  miles. 

in  1891  Bell  has  minor  references  to  Windy  lake  in  the  First  Beport  of  tbo 
Ontario  Bureau  of  Mines.* 

'  Can.  Geol.  Sur.,  Vol  5,  1890-91,  p.  38  F.,  Robt.  Bell.  ' 

'Ibid.,  p.  78  F.,  George  R.  Williams 

'Geol.  Sur.  Can.,  Vol.  5,  1890-91,  p.  44  F.,  Robt.  Bell. 

*  Ont.  Bur.  Mines,  Vol.  1,  1891,  pp.  75,  76,  84. 
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The  first  detailed  accoinit  of  the  norite-micropegmatite  of  the  Wiiicly  hike 
area  was  written  by  T.  L.  Walker  in  1897.  Walker  found  that  the  norite  passed 
gradually  into  the  micropegmatite — one  of  the  most  important  discoveries  in  Ihe 
geology  of  the  Sudbury  area.  His  description  of  the  Windy  lake  section  along  the 
railway  is  quoted  in  following  paragraphs:^ 

On  tiavellinft-  eastward  a  few  luiiidred  feet  along  the  ]o\v  margin  of  Windy  lake  no 
rocks  are  observed,  but  a  little  farther  east  there  are  exposures  of  a  medium  grained  rock, 
in  which  the  unaided  eye  distinguishes  a  black  mineral  occurring  as  separate  grains,  and 
a  much  more  abundant  white  mineral  forming  the  groundmass  for  the  dark  mineral. 
Though  a  norite,  this  rock  differs  in  appearance  from  the  Whitson  lake  eruptives  in  being 
coarser  grained  and  of  a  much  lighter  colour. 

The  microscojie  shows  tliat  here  the  hvperstliene,  though  often  quite  fresh,  is  more 
frequently  changed  partly  or  entirely  to  bastite  or  secondary  hornblende.  The  plagioclase 
crystals  arc  quite  free  from  the  dusty  brown  inclusions  observed  in  the  plagioclase  of  the 
"Whitson  lake  norite.  This  difference  is  largely  responsible  for  the  comparatively  light 
colour  of  the  Windy  lake  norite  as  contrasted  with  the  dark  colour  of  the  Whitson  lake 
norite. 

A  specimen  collected  one-lialf  mile  east  differs  from  tlie  last  in  being  slightly  more 
tiltered  and  of  somewliat  more  acid  character.  Some  crystals  of  plagioclase  exhibit  in  au 
unusual  degree  zonal  structure  and  wandering  extinction.  In  some  cases  there  is  a  difference 
of  38°  between  the  extinction  of  the  central  and  marginal  portions  of  the  same  individual. 
8uch  plagioclase  crystals  generally  border  on  small  areas  of  quartz  and  micropegmatite. 
tind  appear  to  have  continued  their  growth  till  all  the  constituents  except  the  quartz  and 
micropegmatite  had  crystallized.  The  central  portion  is  therefore  composed  of  one  of  the 
most  basic  plagioclases,  while  the  marginal  portion  represents  one  of  the  most  acid  of  tht 
series. 

Eastward  the  rock  becomes  coarser  in  grain,  and  the  greyish  norite  gives  place  to  what 
might  be  taken  macroscopically  for  a  hornblende-syenite.  A  specimen  collected  two  and  a 
quarter  miles  west  of  Onaping  station  -  when  examined  microscopically,  shows  that  a 
secondary  hornblende  is  the  only  bisilicate  present.  Micropegmatite  and  quartz  are  abun- 
uant ;  the  feldspar  of  the  micropegmatite  is  well  twinned  plagioclase.  There  are  a  few 
grains  of  a  yellowish  pleochroic  mineral,  which  has  strong  polarization  colours  and  a  high 
index  of  refraction.  As  this  mineral  liecomes  much  more  abundant  near  Onaping  station,  it 
will  be  more  fully  dealt  with  later;  it  seems  to  alter  to  radiating  aggregates  of  jiale  lemon- 
Acllow   liornblende. 

Towards  Onaping  station  tliere  is  a  marked  increase  in  the  quantity  of  micropegmatite, 
Avliich  forms  about  half  the  rock.  Well-defined  feldspar  crystals  form  the  centres  for 
radiating  micropegmatite  axes.  Taking  into  consideration  the  prominent  part  played  by 
miciopegmatite  and  the  porphyritic  nature  of  the  rock,  it  may  be  called  a  hornblende- 
porpliyry  with  a  micropegmatitic  groundmass. 

There  is,  moreover,  another  important  constituent.  This  occurs  commonly  in  groups 
of  irregular  grains,  and  is  distinctly  pleochroic — lemon,  yellowish-green,  and  colourless. 
Tlie  index  of  refraction  is  higli,  and  the  surface  appears  to  lie  quite  rough  when  seen  under 
the  microscope.  The  double  refraction  is  high,  so  that  it  polarizes  in  orange,  green  and 
red  tints  when  quartz  (ff  the  same  thickness  polarizes  in  grey.  It  is  always  associated 
with  the  radiating  aggregates  of  secondary  hornblende  above  mentioned.  This  mineral 
appears  to  have  occupied  a  prominent  place  in  the  original  rock,  when  it  largely  replaced 
the  bisilicates.  Having  ory.'^tallized  later  than  the  quartz,  it  presents  very  seldom  idio- 
morphic  forms.  The  same  mineral  is  a  very  frequent  accessory  in  tlie  Norwegian  zircon 
syenite,  though  the  secondary  products  are  not  so  well  developed  there  as  in  the  Onaping 
rock.  This  mineral  has  boon  identified  in  the  zircon-syenites  as  wijhlerite.  and  it  is  possible 
that  the  associates  of  wohlerite  may  be  found  in  the  Sudbury  nickel-bearing  rocks.  A 
mechanical  or  chemical  separation  of  this  mineral  was  impossible. 

The  reddish  granite  at  Onaping  station  is  composed  of  ndcropegmatile,  orthoclai'C 
with  a  little  free  quartz,  and  about  equal  quantities  of  wohlerite  and  secondary  hornblende, 
which  was  probably  derived  from  the  former.  Ortlioclase  has  replaced  plagioclase  in  tlic 
micropegmatite,  wiiicii  constitutes  about  two-thiids  of  the  rock,  and  has  obtained  a  high 
degree  of  perfection.     Wohlerite  is  present  as   grains,  whicli  at   times   deserve   tlie  name  of 

'  Quart.  Jour.  Geol.  Soc,  London,  1897,  Vol.  53,  pp.  40-65,  T.  L.  Walker. 

-  Since  Dr.  Walk(>r  wrote  this  account,  the  great  cune  in  the  railway  at  Onaping  has 
lieen  straightened  out.  Onaping  station  was  about  three-quarters  of  a  mile  northeast  of  the 
jiresent  Windy  lake  station.  Part  of  this  great  curve  is  now  used  as  a  Spur  line  into  the 
J..evack  mine  about  four  miles  to  the  northeast.  There  is  no  longer  a  station  known  as 
Onaping.     (C.W.K.,  1920), 


204  Department  of  Mines  No.  4 

crystals,  and  may  be  seen  to  bo  optically  biaxial,  with  a  very  lar^o  optic  anslo.  The 
secondary  hornblende  derived  from  it  contains  numerous  delicate  feathery  crystals  of 
biotite,  which  are  also  probably  of  a  secondary  nature. 

Southeastward  from  Onaping,  near  the  contact,  the  granite  becomes  fine  grained  and 
darker  in  colour,  while  the  microscope  sliows  a  slight  increase  in  plagioclase  and  iron 
ores,  and  a  decrease  in  free  quartz. 

Some  of  the  most  important  deposits  of  nickeliferous  pyrrhotite  discovered  in  the 
Sudbury  district  are  situated  along  the  northwestern  border  of  the  Windy  lake  eruptives. 
We  have  here  to  deal  witii  an  eruptive  whose  length  is  unknown,  and  whose  width  is  nearly 
four  miles.  The  gradual  transition,  from  typical  pyrrhotite-norite  on  the  one  hand  to 
hornblende-granite  on  the  other,  shows  that  in  most  respects  it  is  identical  with  the  Whitson 
lake  eruptive. 

About  three  years  after  Walker  had  published  his  important  thesis  A.  E. 
Barlow  refers  to  the  norite  at  Windy  lake  as  follows :  ^ 

According  to  present  information,  this  band  starts  about  lot  12  in  the  third  concession 
of  the  township  of  Trill,  extends  north  and  northeast  through  the  township  into  Caseaden. 
and  crossing  under  Windy  lake,  goes  on  uninterruptedly  through  the  northwest  corner  of 
Uowling  to  lot  2  in  the  fourth  concession  of  Levack  township. 

The  reports  of  A.  P.  Coleman  contain  descriptions  of  the  geology  of  the  Windy 
lake  area.  In  1903  Coleman  described  the  rocks  of  the  area  and  referred  par- 
ticularly to  the  rocks  along  a  great  curve  on  the  railway  on  lots  8  and  9  in  the 
fourth  and  fifth  concessions  of  Bowling  township.  Since  that  time  this  great  curve 
has  been  done  away  with  and  the  railway  now  follows  an  almost  straight  course 
southeastward  through  lots  8  and  9  in  the  fourth  concession  of  the  township. 

Part  of  this  old  curve — the  west  part — is  now  used  for  the  spur  line  whicii 
runs  into  the  Levack  mine.  The  spur  begins  at  Levack  station.  Onaping  station, 
referred  to  in  the  following  quotations,  was  located  about  three-quarters  oE  a  miU> 
northeast  of  Levack  station.    Coleman's  description  is  as  follows :" 

On  Windy  lake  itself  the  northwest  shore,  where  not  drift-covered,  is  Laurentian  also, 
of  the  usual  kind  in  the  region,  consisting  of  reddish  or  grayish  bauds  with  darker  gray 
layers  of  finer  grained  schist.  The  islands  off  shore  and  the  large  peninsula  projecting 
from  that  shore  are  of  norite.  On  the  peninsula  the  boundary  is  largely  hidden  by  morainic 
and  esker  ridges,  but  it  is  distinctly  seen  on  the  shore  of  the  southwest  bay.  The  rest  of 
the  shores  of  this  beautiful  lake  are  of  norite  or  the  intermediate  rock  between  the  basic 
and  acid  phases. 

Much  the  best  section  of  the  nickel-bearing  eruptive  is  provided  by  the  railway  cuttings 
to  the  west  and  east  of  the  little  station  Onaping;  and  a  number  of  rock  specimens  from 
these  cuttings  have  been  described  by  Prof.  Walker.^ 

Beginning  on  the  northwest  near  Windy  Lake  station,  whic^i  is  some  distance  west 
of  the  lake,  Laurentian  granite  and  gneiss  with  darker  schistose  inclusions  is  found  until 
the  shore  of  the  lake  is  reached,  when  gray  dioritic-looking  norite  is  found,  the  actual  con- 
tact, however,  being  hidden  by  drift.  The  rock  remains  the  same  in  appearance  for  one 
hundred  yards,  but  soon  changes  to  a  reddish  syenitic  phase  of  fine  or  coarse  grain,  which 
continues  to  Onaping  station,  and  is  followed  toward  the  southeast  by  greenish-gray  rock 
having  a  peculiar  ophitic-looking  structure.  The  colour  and  general  appearance  of  the 
eruptive  at  the  ends  of  this  section  are  much  alike,  but  the  intervening  phase  of  tlesh-red 
syenite-looking  rock  is  very  different. 

The  acid  edge  of  the  eruptive  rises  as  very  steep  hills  to  a  height  of  three  hundred  feet 
Jibove  the  station,  and  the  railway  is  forced  to  follow  the  valley  of  Onaping  river  in  a 
sharp  curve  in  order  to  cross  the  range  of  hills.  The  southeast  side  of  these  hills  consists 
of  hardened  sediments,  at  first  a  gray,  fine-grained  graywacke  conglomerate  with  pebbles 
and  a  few  boulders  of  quartzite  and  granite,  and  sometimes  also  of  gray  chert,  extending 
along  the  railway  for  about  one  thousand  feet;  and  followed  by  characteristic  black  vitro- 
phyre  tuff,  often  crowded  with  small  fragments  of  gray  material. 

'         '  Geol.  Sur.  Can.,  Vol.  14,  1901,  p.  87H.,  A.  E.  Barlow. 
Ibid,  Vol.  15,  1902-.3,  p.  267A.,  A.  E.  Barlow. 
^Ont.  Bur.  Mines,  Vol.  13,  Part  I,  pp.  196-7; 

Ibid.,  Vol.   14,  Part  III,  p.  64. 
^Quar.  .Jour.  Geol.  Soc,  Vol.  5.3,  1897,  pp.  56-9. 
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A  few  pao-es  farther  on  in  the  report  Coleman  described  the  area  nmic  fully 
in  the  following  words :  ^ 

The  best  section  for  the  study  of  the  northern  side  of  the  nickel-bearing-  eruptive  is 
undoubtedly  that  along  the  Canadian  Pacitie  railway  between  Phelan  and  Windy  lake 
sidings,  where  numerous  small  rock  cuttings  expose  the  tuffs  with  their  underlying  con- 
glomerate, the  acid  edge  of  the  eruptive,  its  basic  edge,  and  the  Laurentian  gneisses  beyond. 
Taken  at  right  angles  to  the  strike  of  the  belt  of  eruptive  rock,  its  width  is  nearly  three 
miles.  Rocks  collected  at  different  points  on  the  section  have  been  studied  and  described 
by  Prof.  Walker,-  but  it  is  woith  while  to  refer  to  this  section  more  in  detail. 

Going  eastwards  along  the  railway  from  Windy  lake  siding,  Laurentian  is  seen  for  a 
quarter  of  a  mile,  wdien  drift  and  an  esker  ridge  cover  the  rock  for  a  distance.  At  the 
northwest  end  of  Windy  lake  gray  dioritic-looking  norite  crops  out,  rather  coarse  and 
speckled  in  appearance,  consisting,  as  seen  under  the  microscope,  mainly  of  plagioclase, 
hypcrsthene  and  augite,  with  a  little  quartz,  biotite  and  hornblende,  many  prisms  of  apatite 
and  some  magnetite.  The  plagioclase,  which  is  clear  and  colourless  and  makes  \iii  about 
half  of  the  rock,  lias  extinction  angles  corresponding"  to  andesine  or  labradorite,  and  it  is 
generally  hypidiomorphic,  while  the  hypersthene  is  idiomorphic.  This  mineral  presents 
some  anomalies,  since  some  ciystals  showing  the  usual  pleochroism,  red,  brown,  pale  brown- 
ish green  and  pale  yellowish,  have  parallel  extinction,  while  others  extinguisii  at  various 
angles  up  to   28   degrees.     Diallage,  brown  and   fibrous-looking,  uon-pleochroic,   and   with   an 


Sand   l)eac]i    on   northeast   shore   of  Windv  lake. 


extinction  angle  of  about  45  degrees,  occurs  in  small  quantities  also ;  the  small  amount  of 
hornblende  present  forms  margins  about  the  minerals  just  mentioned;  and  the  brown 
biotite  is  present  only  in  trifling  quantities. 

A  specimen  from  a  cutting  a  hundied  yards  east  is  coarser  grained  and  not  quite 
so  fresh,  but  does  not  differ  greatly  in  composition.  An  analysis  of  this  rock,  given  later, 
shows  56.80  per  cent,  of  silica,  consideraldy  more  than  I'rofessor  Walker  found  in  norite 
from  Blezard  mine  on  the  southern  range. 

Fifty  yards  farther  east  coarse  red  syenitic-looking  lock  begins  and  lasts  to  Onaping 
station,  showing  in  various  cuttings.  Tiiin  sections  prove,  however,  that  the  rocik  contains  a 
large  amount  of  quartz  mostly  pegmatitically  intergrown  with  feldspar,  but  partly  as 
fairly  large  clear  spaces,  so  that  it  is  too  acid  for  syenite,  and  an  analysis  given  later 
confirms  this  by  showing  68.48  per  cent,  of  silica.  The  feldspars  are  very  badly  weathered, 
but  the  well  formed  crystals  making  the  starting  point  for  micropegmatite  seem  to  be  all 
plagioclase,  though  the  analysis  proves  that  potash  and  soda  are  present  in  about  equal 
amounts  (K:0-3.36  and  Na26-3.72),  so  that  the  feldspar  in  the  pegmatite  must  be  chiefly 
orthoclase.     The    dark    minerals     include    secondary-looking     hornblende     and     the     mineral 

^Ont.  Bur.  Mines,  Vol.  1?.,  Part  I,  1904,  pp.  210-211;  see  also,  Vol.  14,  Part  III.  l<i()5, 
pp.  109-110. 

■"  Quar.  Jour.  Geol.  Soc,  Vol.  5.3,  pp.  56-59. 


206  Department  of  Mines  No.  4 

TCScnibliiiL;  opidoto  named  by  Professor  Walker  wochlerite.  The  last  specimen  collected  to 
the  west  of  Onaping  station  has  extraordinarily  slender  prisms  of  feldspai-,  which  stnke 
Ihe  (\vo  immediately  on  fi-esh  surfaces. 

To  the  east  of  the  station  the  appearance  of  the  rock  changes  and  it  becomes  greenish, 
gray  and  finer  grained:  though  the  microscope  shows  little  difference  except  the  presence 
of  more  hornblende.  An  analysis  proves  that  this  rock  is  less  acid  than  the  red  variety 
west  of  Onaping,  since  it  contains  only  61.0.''>  per  cent,  of  silica. 

At  the  margin  of  the  eruptive  against  the  basal  conglomerate  beneath  the  tuffs,  it 
becomes  finer  grained,  though  still  green  and  dioritic-looking;  and  thin  sections  show  short, 
stout  crystals  and  little  micropegmatite,  the  quartz,  which  is  pirsent  in  considerable  amount, 
being  mostly  granular. 

Two  miles  north  of  Onaping,  at  the  outlet  of  Moose  creek  into  Onaping  river,  there 
is  an  interesting  slope  of  gray  rather  coarse-grained  norite,  rapidly  weathering  into  boulder- 
like forms,  the  loose  sandy  and  gravelly  debris  sometimes  still  supporting  the  round 
boulders  of  less  decayed  rock.  Thin  sections  show  the  typical  norite  of  the  nickel  range, 
consisting  of  a  small  amount  of  quartz,  partly  pegmatitic,  much  labradcrite,  a  Ultle  apparent 
orthoclase,  and  a  large  amount  of  pleochroic  augite  very  like  hypersthene,  but  seemingly 
mnnoclinic  with  various  extinction  angles.  Secondary  hornblende  and  a  small  amount  of 
biotite  and  magnetite  complete  the  dark  minerals.  The  plagioclase  is  largely  idiomorphic 
and  is  sometimes  partly  enclosed  by  the  augite,  which  also  tends  to  idiomorphy,  so  that 
the  order  of  succession  is  plagioclase,  augite,  quartz  and  pegmatite,  the  plagioclase  and 
augite  overlapping. 

A  rock  found  at  the  basic  edge  of  the  nickel-bearing  eruptive  a  little  east  of  the  big 
Levack  mine  on  the  eastern  side  of  Levack  township  is  very  similar,  except  that  the  pyroxenes 
are  almost  comjjletely  changed  to  dull-green  fibrous  horni)lende,  and  that  biotite  is  present 
in  larger  quantities. 

A  specimen  from  about  a  mile  and  a  half  southeast  of  the  last  locality  nearer  the  acid 
than  the  basic  edge  is  coarse-grained  and  flesh-red  in  colour,  and  consists  as  shown  by  the 
microscope  mainly  of  micropegmatite  and  a  little  hornblende  and  biotite. 

Chemical  Composition  of  Norlte=Micropegmatite  at  Windy  Lake 

The  chemical  composition  of  the  iiorite-micropegmatite  at  Windy  lake  as  given 
by  A.  P.  Coleman  ^  is  shown  in  the  following  table.  No.  1  is  from  near  the  basic 
edge  west  of  old  Onaping  station.  Xo.  2  is  from  the  middle  of  the  eruptive,  where 
the  rock  is  flesh-coloured.  No.  3  from  the  greenish-grey,  acid  edge.  These  speci- 
mens were  obtained  along  the  railway. 

No.  1 

SiO 56.89 

Al.,6,    19.39 

Fe.Os     38 

FeO      7.11 

MgO    2.11 

CaO    8.11 

Nai-O    3 .  31 

K,0    1.04 

H=0    1.35 

T,0,     43 

P2O-,     11 

MnO    .30 

S 


No.  2 

No.  3 

68.48 

61.93 

12.70 

13.03 

2.41 

.56 

4.50 

8.00 

.74 

1.76 

1.41 

4.02 

3.72 

3.18 

3.36 

2.80 

1.13 

1.95 

.61 

.84 

.20 

.32 

.05 

.18 

.19 

100.53  99.31  98.76 

Referring  to  the  gossan  at  Windy  lake,  Coleman,  in  1905,  says  :- 

Ore  bodies  are  not  found  everywhere  along  the  basic  edge,  though  one  may  walk  for 
miles  along  that  edge  in  places  without  an  important  break  in  the  rusty  band.  There  are, 
fiowever,  a  few  places  along  the  circumference  near  Windy  lake  and  toward  the  northeast 
of  .Morgan  town.ship,  in  the  northern  range,  where  no  gossan  or  only  a  few  of  the  pock 
marks  are  found,  so  that  the  distribution  of  ore  is  evidently  very  unequal.  It  will,  of 
course,  Ije  understood  that  gossan  does  not  everywhere  mean  an  ore  deposit  of  workable 
size,  though  a  large  area  of  gossan  has  nearly  always  been  found  to  indicate  an  ore  body 
worth  developing. 

'  Ont.  Bur.  Mines,  Vol.  13,  1904,  Part  I,  p.  12,  A.  P.  Coleman. 
^'Ont.  Bur.  Mines,  Vol.  14,  1905,  Part  III,  p.  16. 
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Pleistocene 

A.  P.  Coleman  refers  to  the  drift  deposits  in  the  "Windy  lake  area  as  follows  ■} 

Moiaiiiic  ridges  and  kettle  ponds  occur  to  the  southwest  of  Windy  lake,  ai:d  a  lonjj; 
esker,  beginning  on  the  peninsula  which  projects  into  the  lake  on  its  southwest  corner,  runs 
tiorthcast  along  the  basic  edge  of  the  nickel-bearing  eruptive  for  aliout  six  miles  toward  the 
valley  of  Onaping  river. 

Farther  on  in  the  same  report  Coleman  says: 

Gravel  plains,  or  flats  of  sand  and  gravel,  extend  between  the  Archean  pre-Camlirian 
hills  far  to  the  northwest  of  the  Sudbury  district,  and  have  been  put  to  use  by  the  Canadian 
Pacific  railway,  which  always  locates  its  sidings  and  stations  on  such  plains,  if  possible. 
Witliin  the  limits  of  our  map  such  plains  exist  near  Geneva  lake,  at  Cartier,  at  Windy  lake 
siding  and  at  Pliehui,  the  last  point  being  within  the  basin  here  described.  The  gravel  plains 
around  Phelan  and  Onaping  extend  northwards  along  the  Onaping  valley  to  the  mouth  of 
Moose  Creek. 

Brief  reference  is  also  made  to  the  rocks  at  Windy  lake  in  Guide  Book  No.  7, 
published  in  1913  by  the  Ontario  Bureau  of  Mines  in  connection  with  the  Inter- 
national Geological  Congress.  A  short  description  of  the  rocks  is  given  by  A.  V. 
Coleman. - 

CEDAR  AND  NET  LAKES 
Location 

Cedar  and  Xet  lakes  are  in  the  township  of  Strathy,  district  of  Xipissing,  in 
tlie  Timagami  forest  reserve.  The  locality  is  quite  easy  to  enter,  as  the  Timiskam- 
ing  and  Northern  Ontario  railway  passes  through  Strathy  township.  The  most 
convenient  point  to  leave  the  railway  is  about  three  miles  north  of  Timagami 
station  at  mile  post  No.  "(G  on  Xet  lake,  which  is  76  miles  north  of  Xorth  Bay. 
Although  there  is  neither  station  nor  siding  at  this  point,  the  local  trains  of  the 
Temiskaming  and  Xorthern  Ontario  railway  sometimes  stop  here.  There  is  a 
portage  a  few  cliains  in  length  from  X^et  to  Cedar  lakes.  If,  however,  arrange- 
ments cannot  be  made  witli  the  railway  to  stop  the  local  train  at  mile  post  Xo.  76, 
then  Owaissa  siding  just  north  of  mile  ])(!st  Xo.  78  may  be  used.  From 
Owaissa  siding  to  Xet  lake  is  less  than  a  quarter  of  a  mile.  The  only  building  at 
Owaissa  siding  is  that  used  by  the  section-man  working  on  this  part  of  the  railway. 

Timagami  station,  about  three  miles  south  of  mile  post  Xo.  76  is  also  a  con- 
venient point  to  leave  the  railway,  as  provisions  may  Ije  purchased  at  this  place. 
From  Timagami,  Xet  lake  is  reached  by  canoe,  through  Cariboo,  Snake  Island,  and 
Wliito  Bear  lakes,  with  two  or  more  portages  according  to  the  height  of  the 
water. 

Maps 

'Geological  ma])  Xo.  29c.,  accompanying  the  report,  covers  al)out  IS  square  miles. 
This  area  is  included  in  a  map,  scale  four  miles  to  an  inch,  of  parts  of  the 
districts  of  Xipissing  and  Timiskaming  in  Ontario,  and  Pontiac  county  in  Quebec. 

'Out.   Bur.   Mines,  Vol.   XIV,   lOOo.   Part   III,  p.   102,  A.  P.  Coleman. 

'■'Guide  Book  Xo.  7,  pp.  48-44,  1913,  International  Geological  Congress,  pulilislied  by 
Ont.  Bur.  Mines. 
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published  by  the  Geological  Survey  of  Canada  in  1908/  There  is  also  another 
map  published  by  the  Geological  Survey  of  Canada  which  takes  in  the  lower  part 
of  the  Cedar  and  Net  lakes  area  as  far  north  as  the  extreme  south  end  of  Cedar  lake. 
This  map  is  on  a  scale  of  one  mile  to  an  inch  and  is  by  A.  E.  Barlow  and  G.  A. 
Yonng.- 

Although  the  two  geological  maps  referred  to  above  were  very  useful,  they 
did  not  show  the  serpentine  intrusion  south  of  Cedar  lake,  or  the  gabbro  or  diabase 


y       / 

V 

K  \ 

\'/^<?s-f/^<?e 

Coh<j/i 

^\\ 

SO                    \l 

CEDARl 

TimaQSiSni 

V^           Afoose\ 
\         Mounta/rf^ 

V 

\  V 

V 

NortrK 

T          v\ 

^^2:  A'/^ 

^^^//?J^~\y* 

»     JX- 

^ 

1 

lA'^ 

P       H 

NT;         ^^0 

■ 

V 

"^    Geo  r^/  3  n 
Bsy 

^^ 

w 

cr^ 

^^ 

\ 

25  0 

I — I — I I I i_ 


Scst  le     af     Miles 

25  50  75 


Key  plan  showing  location  of  Cedar  and  Net  Lakes  Area. 


on  Xet  lake  with  which  the  nickel  deposits  are  associated.  Certain  areas  of  quartz- 
poqjhyry  and  N^ipissing  diabase  were  also  not  shown.  It  was  therefore  decided  to 
remap  the  area  in  which  the  nickel  occurrences  are  found,  and  in  doing  so  it  was 
found  necessary  to  resurvey  the  lakes  by  means  of  tlie  micrometer. 

The  work  connected  with  the  mapping  and  examination  of  the  rocks  took 
about  three  weeks  during  July,  1919. 

^  Map  Xo.  599,  Can.  Geol.  Sur. 

"  Geological  map  of  the  area  between  Timagami  and  Babbit  Lakes,  by  A.  E.  Barlow  and 
G.  A.  \oung.     No.  944,  Can.  Geol.  Sur.,  1907. 
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Geology 

The  rocks  of  the  area  are  pre-Cambrian  in  age  and  may  be  included  in  the 
following  classification,  the  youngest  rocks  being  shown  at  the  top  of  the  column. 

Keweenawan Olivine  diabase  dikes. 

Intrusive  Contact. 
Nipissing  diabase. 

Intrusive  Contact. 

Algoman Granite. 

Algoman   (?) Quartz-porphyry,  quartz-porphyry  schist. 

Pue-Alggman Serpentine  rock,  peridotite,  diabase. 

JvEEWATiN Basalt,    pillow    lava,    amygdaloid,    together    with    subordinate 

areas    of   quartz-porphyry,    grey   schist    and    allied    rocks 

intricately  intermingled  with  the  Keewatin.    Ankerite  and 

iron  formation  also  occur. 

Keewatin 

The  Keewatin  series  consists  of  green,  basic  lavas,  at  times  schistose,  showing 
pillow  structure  and  amygdaloidal  textures,  and  is  similar  to  Keewatin  areas  else- 
where in  Ontario.  The  lavas  are  basalts,  or  some  closely  related  type.  The  pillow 
structure  is  well  known  on  Arsenic  lake,  and  amygdaloidal  textures  are  developed 
on  claim  T.R.  1623  and  on  the  north  arm  of  Cedar  lake  on  the  west  shore,  and  also 
in  other  parts  of  the  Keewatin.  Fragmental  rocks,  made  up  of  fragments  of  basic 
lavas  up  to  six  inches  in  length  were  noted  at  the  southwest  corner  of  the  map. 
"Whether  this  fragmental  material  represents  the  top  of  a  lava  flow,  or  whether  it  is 
formed  by  crushing  was  not  determined. 

Ankerite  rocks,  or  other  rusty  carbonates,  are  developed  in  the  southwest 
corner  of  the  area  on  claims  T.R.  1877  and  W.D.  267.  Outcrops  of  cherty  iron 
formation  occur  on  claims  W.D.  265  and  J.S.  62,  and  also  on  T.R.  1623. 

Here  and  there  in  the  Keewatin  are  small,  irregular  masses  or  dikes  of  quartz- 
porphyiy  or  quartz-porphyry  schist,  and  felsite,  apparently  intrusive  into  the 
Keewatin.  These  porphyries  will  be  referred  to  again  under  the  heading  Algoman. 
It  may  be  stated  here,  however,  that  it  was  not  possible  to  map  the  smaller  occur- 
i-onces  on  the  scale  adopted  for  the  accompanying  geological  map. 

Pre-AIgoman 

Serpentine,  Peridotite,  Diabase. — The  rocks  of  this  series  are  of  economic 
interest  because  the  deposits  of  nickel  are  associated  with  and  probably  ewe  their 
origin  to  them. 

These  ser])entine,  peridotite  and  diabase  rocks  are  shown  on  the  map  in  dark 
green  colour.  There  are  two  main  occurrences,  one  in  the  southwest  part  and  one 
nt  the  northeast  corner  of  the  area.  The  former  has  a  length  of  about  three- 
quarters  of  a  mil(>  and  is  oval  in  outline,  except  at  the  north  end,  where  a  neck  of 
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tlic  rock  projects  to  the  northward.  This  intrusion  may  he  called  seqientine  rock 
although  it  passes  in  places  into  a  diahase.  It  is  fine  to  medium  in  grain.  Thin 
sections  examined  under  the  microscope  show  that  some  of  it,  at  an}-  rate,  is  an 
altered  peridotite;  the  outlines  of  the  original  olivine  crystals  are  readily  recog- 
nized, now  altered  to  serpentine.  A  little  calcite  or  dolomite,  or  some  similar  car- 
bonate, is  present.  Thin  sections  also  show  that  in  places  much  of  the  rock  is  made 
up  of  fibrous  hornblende.  The  serpentine  rock  is  somewhat  similar  to  that  at  the 
Alexo  nickel  mine  near  Porcupine. 

The  other  intrusive  rock  belonging  to  this  series  is  at  the  northeast  corner 
of  tlie  area,  and  differs  from  the  serpentine  rock  just  described.  It  occupies  a  long 
narrow  fringe  bordering  on  the  east  side  of  N^et  lake,  east  of  the  Temiskaming  and 
Xorthern  Ontario  railway.  It  consists  of  a  coarse-grained  diabase  and  gabbro. 
The  dark  green  coloured  constituents  are  in  places  segregated  into  very  coarse- 
grained masses,  in  which  the  pyrrhotite  is  found.  Thin  sections  of  these  segre- 
gated masses  of  dark-coloured  minerals  show  that  they  are  composed  chiefly  of 
hornblende  in  crystals  as  long  as  an  inch  or  more. 

Although  the  two  intrusions  of  basic  rock  described  above  are  separated  by  a 
distance  of  two  and  three-quarters  miles,  it  is  believed  that  they  are  of  the  same 
age.  The  diahase  or  gabbro  intrusion  on  the  shores  of  Xet  lake  is  cut  by  dikes 
from  the  granite,  and  is  therefore  older  than  the  granite.  These  granite  dikes 
cutting  the  diabase  or  gal)bro  are  well  seen  along  the  shores  of  the  lake. 

There  are  other  smaller  masses  of  basic  intrusions  belonging  to  this  series, 
two  of  which  intrusions  are  shown  on  the  map,  one  at  the  Big  Dan  (claim  W.D. 
371)  and  the  other  east  of  Net  lake  on  claims  II.F.  27  and  TJ.S.C.  172. 

Algroman  (?) 

Quartz-Porplnjry,  Qiiariz-Porpliynj  Schist. — The  quartz-porphyry  and  quartz- 
porphyry  schist  are  tentatively  classed  wfth  the  Algoman.  They  resemble  the 
grey  porphyries  and  porphyry  schist  in  Porcupine  and  elsewliere.  There  is  one 
large  mass,  coloured  deep  red  on  the  geological  map,  at  the  southwest  end  of  the 
area.  The  rock  is  grey  in  colour,  and  occurs  both  massive  and  altered  to  a  schist. 
The  outlines  shown  on  the  map  mu-t  be  considered  to  be  approximate,  as  there 
■was  not  sufficient  time  to  work  out  the  contacts  in  detail. 

In  addition  to  this  large  area  of  quartz-porphyry  there  are  many  small  dikes, 
or  irregular  masses  of  the  rock,  which  evidently  are  intrusive  into  the  Keewatin 
series.  One  of  these  dikes  occurs  on  W.D.  271,  a  claim  known  as  the  Big  Dan. 
There  are  also  dikes  of  felsite  or  quartz-porphyry  cutting  the  Keewatin  at  the 
entrance  to  the  deep  sotith  arm  of  Cedar  lake;  these  dikes  are  very  irregular  in 
outline,  and  show  rounded  eyes  of  quc'irtz  phenocrysts  as  much  as  one-quarter  of  an 
inch  in  diameter. 

It  is  not  known  whether  the  quartz-porjihyry  intrusions  are  connected  with, 
and  are  of  the  same  age,  as  the  great  intrusions  of  granite  at  the  northeast  end 
of  the  area. 

Rocks  similar  to  these  occur  in  the  Timagami  lake  area  and  have  been  well 
described  in  the  iiotes  printed  on  the  geological  map  puhlished  by  the  Canadian 
Geological  Survey,  which  covered  an  area  between  Lake  Timagami  and  Eabbit  lake. 
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The  map  is  by  A.  E.  Barlow  and  G.  A.  Young,  and  their  deseri])tion  of  the  qnartz- 
porphyry  and  quartz-porjdiyry  schist  is  quoted  below. '^ 

Tlie  schistose  rocks  of  the  Keewatin  may  be  divided  into  the  paler  coloured  and  more 
acid  varieties,  which  are  deformed  quartz-porphyries  or  porphyrites,  and  the  more  deeply 
coloured  or  basic  schists  resulting  from  the  shearing"  of  hornblende-porphyrites,  basalts  and 
diabases.  Tlie  extreme  deformation  of  the  nn)re  acid  types  produces  sericite  schists,  wliicii 
reveal  little  or  no  trace  of  their  original  structure.  In  places,  however,  the  Imnd  specimens 
secured  showed  clearly  tliat  they  have  resulted  from  the  sliearing  and  alteration  of  quart/.- 
porphyries  and  quartz-porphyiites.  In  colour  they  are  generally  pale  yellowish  green,  altliougli 
occasionally  mottled  with  purplish,  reddish  or  yellow  tints.  In  some  cases  the  original  pheno- 
crysts  are  still  macroscopically  apparent,  chiefly  feldspar  in  yellowish,  reddish  or  moie  rarelv 
pale  greyish  colours.  Tlie  least  altered  variety  of  these  porjdiyries  shows  the  usual  more  or 
less  rounded  phenocrysts  of  quartz,  together  with  orthoclase  and  oligoclase,  embedded  in  u 
groundmass  which  varies  considerably  in  texture  from  being  finely  crypto-crystalline  to 
moderately  coarse-grained  micro-granitic.  The  cjuartz  phenocrysts  exhibit  characteristic 
invasions  and  inclusions  of  the  groundmass.  By  progressive  steps  this  structure  is  gradually 
effaced  until  in  the  extreme  schistose  varieties  notliing  remains  but  a  comparatively  coarsely 
granular  mosaic  of  quartz,  sericite  and  calcite.  Some  of  the  more  massive  types  have  under- 
gone considerable  decomposition,  and  the  original  phenocrysts  of  feldspar  can  with  difficulty 
be  separated  from  tlie  equally  weathered  groundmass.  These  more  acid  types  pass  into  por- 
phyrites which  contain  little  or  no  cpiartz. 

Algoman 

The  Algonian  series  consists  of  a  great  intrusion  of  ])ink  granite  which  cuts 
the  Keewatin  series  and  the  pre-Algoman  diabase  or  gabbro  on  the  east  shore 
of  Xet  lake.     It  is  not  necessary  to  describe  this  rock  in  detail. 

Keweenawan 

Belonging  to  the  KeAveenawan  series  are  diabase  intrusions  of  two  ages, 
namely,  the  ^^ipissing  diabase,  M'liich  occurs  in  the  form  of  a  sill  at  Cobalt  and 
elsewhere,  and  the  olivine  diabase  dikes  which  intersect  the  iSTipissing  diabase  and 
all  other  pre-Cambrian  roiks  in  the  region.  The  olivine  diabase  dikes  are  the 
j'oungest  prc-Cambrian  rocks  in  the  region. 

North  of  Cedar  lake  the  Xipissing  diabase  is  well  exposed,  while  the  olivine 
diabase  dikes  are  developed  on  claims  T.U.  3187.  W.D.  271,  and  elsewhere. 

Cohalt  Series 

It  may  be  added  that  sedimentary  rocks  of  the  Cobalt  scries,  consisting  of 
conglomerate,  greywacke  and  quartzite,  do  not  occur  in  the  area  shown  on  the 
accompanying  map,  but  are  found  over  wide  areas  in  the  sitrrounding  region. 
They  are  younger  than  the  Algoman  granite,  but  older  tlian  tlic  Xipissing  diabase. 

Cedar  Lake  Nickel  Deposit 

The  Cedar  Lake  nickel  deposit  occurs  at  the  southwest  corner  of  the  area  on 
claims  T.R.  1623  and  T.R.  3187.  It  is  found  at  the  north  end  of  an  intrusion 
of  serpentine,  the  latter  being  about  three-quarters  of  a  mile  long  and  of  oval 
outline.  The  ore  body  occurs  at  the  north  end  of  the  intrusion  on  a  neck  of 
serpentine  Avhich  protrudes  northward   from   the   main   mass   of   the   rock.     The 


*  Geological  map  of  the  area  between  Timagami  and  Rabbit  lakes,  by  A.  K.  Barlow  and 
G.  A.  Young.  Ino.  94-1,  Can.  Geol.  8ur.,  1907.  A  description  of  tlie  geology  of  the  area  is 
jninted  on  the  notes  accompanying  this  maii. 
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oiitlines  of  the  main  mass  of  the  serpentine  a:id  of  this  neck  at  tlie  north  end  are 
shown  on  the  geological  map  accomj^anying  the  report. 

The  ore  body  occurs  on  a  low  hill  just  west  of  a  pond.  This  hill  is  stained 
a  brown  colour  by  the  gossan  that  covers  it.  The  gossan  is  made  up  of  iron  oxides, 
which  are  the  decomposition  products  of  the  sulphides  composing  the  ore  body. 

The  gossan-covered  area  has  a  length  of  about  300  feet  in  a  north  and  south 
direction  by  a  width  of  about  125  feet  in  an  east  and  west  direction.  The  gossan 
is  almost  wholly  in  the  serpentine,  though  a  little  occurs  in  the  banded  cherty 
rocks  in  the  Keewatin  near  the  blacksmith  shop  at  the  east  side  of  claim  T.K.  1623. 

The  minerals  constituting  this  ore  body  are  pyrrhotite,  copper  pyrites,  and 
peutlandite,   the   last  mentioned   being   the   nickel-bearing   mineral    and   carrying 


Contact  of  serpentine  and  Keewatin,  Cedar  lake  nickel  deposit,  Stratliy  towuship. 


theoretically  22  per  cent,  of  nickel.  The  sulphides  are  rather  uniformly  dis- 
seminated through  the  serpentine,  and  the  ore,  which  is  simply  a  mixture  of  ser- 
pentine and  sulphides,  resembles  the  disseminated  ore  at  the  Alexo  nickel  deposit 
near  Porcupine,  the  quantity  of  sulphides  being  smaller  at  Cedar  lake. 

While  the  main  deposit  is  made  up  essentially  of  this  disseminated  ore,  it 
may  be  noted  that  there  are  a  few  irregular  veins  of  pure  sulphides  less  than  a 
foot  wide  cutting  the  disseminated  ore.  These  small  veins,  although  rich,  have 
no  economic  significance  because  they  are  too  narrow  for  profitable  work.  There 
are  also  a  few  small  calcite  veins  which  carry  some  ore. 

There  are  several  trenches  across  the  deposit,  and  the  ore  body  has  been  well 
sampled  by  private  individuals.  At  least  two  companies  have  had  options  on  the 
proi>erty  and  have  sampled  the  deposit.    The  results  of  the  channel  sampling,  how- 
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ever,  were  not  available  for  publication  in  this  report.     Grab  sample?  taken  l-)y  the 
writer  were  analysed  by  W.  K.  MclSTeill  and  found  to  contain : 


Xickel 
Copper 


Low  grade 

High  grade 

disseminated 

ore  in  vein  about 

ore. 

one  foot  wide. 

Per  cent. 

Per  cent. 

1.00 

6.54 

.52 

6.40 

Two  shafts  have  been  sunk  in  connection  with  development  work,  one  near 
tlie  west  boundary  of  T.E.  3187,  and  the  other  near  the  east  boundary  of  T.E.  1623. 
Both  shafts  were  full  of  water  at  the  time  of  examination,  but  the  rocks  on  the 
dump  were  seen  to  consist  of  serpentine.  The  dump  from  the  shaft  on  claim  T.E. 
1623  was  not  o-ossan-staincd  and  contained  little  ore.  The  dump  from  the  other 
shaft  was  gossan-stained. 

There  is  very  little  mineralization  in  the  serpentine,  except  that  just  described 
at  the  north  end  of  the  serpentine  intrusion. 

In  connection  with  the  development  work  which  has  been  done  at  the  property 
about  half  a  dozen  buildings  have  been  erected,  and  a  winter  road  built  from 
Cedar  lake  south  to  the  deposit,  a  distance  of  about  a  mile. 

Some  diamond-drilling  has  been  done  in  connection  with  the  exploration  of 
the  deposit. 

Other  Pyrrhotite  Deposits 

On  the  shores  of  Xct  lake,  on  claim  \Y.S.  269,  considerable  work  has  been 
done  on  a  coarse-grained  diabase  or  gabbro.  This  basic  rock  becomes  more  basic 
in  places  by  a  segregation  of  the  dark  green  minerals  into  isolated  masses.  Thin 
sections  show  that  the  dark  green  mineral  in  these  segregated  masses  is  chiefly 
hornblende.  The  ore,  which  is  mainly  pyrrhotite  and  a  little  copper  pyrites, 
occurs  generally  in  these  segregated  masses  of  hornblende.  At  least  ten  pits, 
mostly. shallow,  have  been  sunk  on  various  parts  of  the  intrusive  mass,  the  largest 
pit  noted  being  about  30  feet  long.  10  feet  wide  and  6  feet  or  less  in  depth.  This 
large  pit  is  at  the  north  end  of  the  claim,  at  the  water's  edge.  Two  diamond- 
drill  holes  have  been  put  down  at  this  pit,  one  at  an  angle  of  45°  and  the  other 
vertically.  There  are  also  other  diamond-drill  holes  on  the  hillside.  The  texture 
of  the  hornljlende  rock  varies  from  flne-grained  to  very  coarse-grained,  the  crystals 
being  as  long  as  one  inch  in  places.  The  sulphides  appear  to  cut  and  ramify 
through  the  hornblende,  suggesting  that  the  sulphides  crystallized  later  and  are 
younger  than  the  hornblende.  On  the  other  hand,  there  is  a  granite  dike  two  or 
three  feet  wide  cutting  the  ore  and  hornblende  rock;  the  dike  has  little  or  no 
sulphide  in  it.  The  inference  is  that  the  granite  is  later  than  the  hornblende 
rock  and  the  sulphides. 

A  grab  sample  of  the  ore,  from  the  occurrence  described  in  the  above  para- 
graph, gave  only  traces  of  nickel. 

On  the  shore  of  Net  lake  west  erf  the  railway,  on  claim  \Y.D.  264,  there  is 
a  gossan-stained  zone  two  or  three  hundred  yards  long.  The  gossan  area  is  ten 
feet  or  more  in  width.  A  pit  about  eight  feet  deep  and  ten  feet  square  has  been 
sunk  on  the  deposit,  revealing  fresh  ore  and  disclosing  pyrite,  copper  pyrites  and 
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pjrrhotito.  The  ore  occurs  at  the  contact  of  Keewatin  lavas  and  an  "  old  "-looking 
diabase  intrusion.  The  sulphides  impregnate  the  Keewatin  at  the  contact  with 
the  diabase.  There  are  l>irdly  any  pure  sulphide  masses,  and  the  deposit  appears 
to  be  too  low-grade  to  work. 

Copper  and  nickel  claims^  in  the  Net  lake  area  liave  been  referred  to  ])y 
A.  P.  Coleman,  in  1899,  as  follows  :- 

The  other  claims  of  the  region  have  been  taken  up  for  copper  and  nickel,  and  generally 
resemble  those  of  the  Sudbury  region.  The  Canadian  Copper  Company  has  a  camp  on  the 
west  shore  of  Net  lake  with  four  log  houses  and  other  buildings,  but  they  had  just  closed  for 
the  season  on  November  1,  so  that  we  saw  little  of  their  work.  The  Mukwa  claim  on  the  west 
side  of  the  lake  belongs  to  them,  and  is  said  to  contain  a  large  body  of  copper-nickel  ore  like 
that  of  Sudbury;  and  the  Friday  No.  1  and  2  claims  appear  to  be  similar.  On  Friday  No.  2 
there  are  two  openings,  displaying  heavy  masses  of  pyrrhotite  and  chalcopyrite,  and  the  dusty 
lock  surface  can  be  traced  for  a  long  distance  on  a  hill  top. 

The  Red  Hill  claim  seems  to  be  of  a  different  character,  copper  pyrites  and  some  pyrrho- 
tite occurring  with  quartz,  in  veins  sometimes  four  feet  wide,  the  ore  looking  like  the  copper 
ore  of  the  Bruce  mines,  though  said  to  contain  important  amounts  of  gold. 

On  the  east  side  of  Net  lake  two  claims  were  visited,  the  Fairview  and  the  Pike,  the 
former  about  a  mile  and  a  half  north  of  the  openings  on  the  Big  Dan.  On  the  Fairview  there 
are  two  small  pits  and  some  stripping  on  a  country  rock  of  green  slate  with  gabbro,  a  little 
quartzite  cropjung  out  near  by.  The  ore  is  pyrite,  pyrrhotite  and  chalcopyrite  with  a  little 
arsenopyrite,  and  except  for  the  pyrite  reseml)les  the  Sudbury  ore  in  many  respects.  The 
amount  to  be  seen  is  not  great,  however.  The  Pike  claim  is  a  quarter  of  a  mile  farther  north, 
and  shows  considerable  extent  of  gossan,  but  tlic  only  working  is  a  small  pit.  The  materials 
on  the  dump  contain  pyrrhotite  and  chalcopyrite  like  the  Sudbury  ores,  but  mixed  with  a  huge 
amount  of  barren  rock. 

Other  Mineral  Occurrences  in  Cedar  and    Net  Lakes  Area 

In  the  past  twenty-five  years,  before  and  after  the  construction  of  the  Temis- 
kaming  and  Northern  Ontario  railway,  a  good  deal  of  mining  and  prospecting  has 
been  carried  on  in  the  Cedar  and  Net  lake  area.  Daniel  O'Connor,  a  "well-known 
prospector,  was  engaged  in  prospecting  and  mining  during  part  of  the  period  men- 
tioned. He  was  particularly  interested  in  the  immense  deposits  of  low-grade  iron 
ores  which  occur  a  mile  or  two  south  of  the  area  covered  by  this  report. 

Aside  from  the  Cedar  lake  nickel  deposit,  probably  the  most  interesting  of  the 
other  mineral  occurrences  in  the  area  are  the  gold-bearing  mispickel  ore  bodies 
known  as  Big  Dan  and  Little  Dan.  On  these  two  deposits  considerable  work  has 
been  done  and  buildings  erected. 

Big  Dan  Auriferous  Mispickel  Deposit 

The  Big  Dan  mispickel  deposit  occurs  on  claim  W.D.  271,  near  mihpost  74 
on  the  Timiskaming  railway  about  two  miles  north  of  Timagami  station.  A 
siding  some  250  yards  in  length  was  built  into  the  property,  but  the  rails  have 
since  been  taken  up.  The  siding  was  at  one  time  known  as  Grey's  siding;  trains, 
however,  do  not  stop  at  this  point  now.  A  mill  and  other  mining  l)uildings  were 
erected  some  years  ago,  but  a  fire  has  made  a  clean  sweep  of  tlie  i)]ant  and  not 
n  building  now  remains. 

The  ore  body  occurs  in  a  sheared  and  brecciated  zone  in  basalt  of  Keewatin 
age.  The  basalt  in  the  neighbourhood  is  massive  except  along  the  shear  zone. 
The  ore  occurs  in  small  veinlets  and  in  grains  disseminated  through  the  rock. 


'  It  is  difficult  to  locate  these  claims  from  the  descriptions  given. 
=  Ont.  Bur.  Mines,  Vol.  IX,  1899,  p.  173. 
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There  is  also  some  pure  ore  containing  many  angular  fragments  of  rock,  showing 
that  the  country  rock  has  been  brecciated  and  that  the  ore  has  subsequently  filled 
in  the  interstices  between  the  fragments. 

The  ore  consists  of  mispickel,  iron  pyrites,  copper  pyrites  and  pyrrhotite. 
Some  quartz  and  calcite  also  occur. 

The  shear  zone  in  which  the  ore  is  found  strikes  about  north  and  south,  with 
a  steep  dip  to  the  west.  This  zone  is  gossan-stained  on  the  surface,  and  has  a  width, 
at  the  tunnel,  of  about  50  feet  and  a  length  of  about  1,000  feet.  There  is  a  shaft 
at  the  north  end  of  the  deposit  and  one  near  the  south  end,  and  there  is  also  a 
tunnel  and  open  cut  about  midway  between  the  two  shafts.  The  open  cut  is 
about  18  feet  wide.  The  tunnel  referred  to  leads  into  a  slope  from  which  ore 
has  been  removed. 

There  are  at  least  three  dikes  on  the  property,  namely,  a  quartz-porphyry  dike, 
a  diabase  dike,  and  a  very  basic  dike.  The  quartz-porphyry  dike  occurs  from 
25  to  200  feet  w^est  of  the  ore  body,  and  strikes  a  little  east  of  north.  It  is  from 
50  to  100  feet  in  width.  To  the  east  of  the  ore  body  from  300  to  1,000  feet  there 
is  a  very  basic  dike  striking  northwestward.  This  dike  belongs  to  the  series  of 
pre-Algoman  intrusives  which  have  been  previously  described  as  consisting  of  ser- 
pentine rocks,  diabase  or  gabbro.  The  third  dike  mentioned  is  a  fresh-looking 
diabase  at  the  south  end  of  the  deposit.  The  location  of  these  three  dikes  is  shown 
on  the  geological  map  accompanying  the  report. 

The  origin  of  the  mispickel  deposit  described  above  is  uncertain. 

The  Big  Dan  mine  has  been  described  in  previous  Eeports  of  the  Bureau  of 
Mines. ^     Following  is  an  account  of  the  property  by  A.  P.  Coleman  :- 

The  Big  Dan  elaim,  a  lialf  mile  iiilaiul  on  the  southwest  shore  of  the  lake  [Xet]j  contains 
a  large  deposit  of  auriferous  mispickel,  the  surface  of  gossan  stretching  more  or  less  con- 
tinuously for  about  a  third  of  a  mile  in  the  direction  N.  30°  E.,  as  disclosed  by  stripping,  with 
ii  width  running  in  places  up  to  100  yards.  A  number  of  test  pits  have  been  sunk  upon  it, 
two  of  them  of  considerable  dimensions.  The  most  southerly  pit  is  27  feet  long,  4  feet  wide 
and  3  feet  deep ;  and  the  ore  pile  beside  it  consists  of  altered  slate  as  country  rock,  mixed 
with  a  large  amount  of  pyrite,  chalcopyrite  and  arsenopyrite  (mispickel).  The  next  large 
opening  to  the  north  is  a  trench  on  the  side  of  a  steep  hill,  disclosing  a  band  of  nearly  solid 
mispickel,  59  feet  long  and  a  foot  thick  on  the  average,  running  down  at  least  10  feet  as 
shown  in  the  trench,  but  having  no  distinct  walls.  Assays  show  this  ore  to  run  $3.70  in  gold, 
$2.52  in  silver  and  14.4  per  cent,  of  arsenic  per  ton.  At  the  foot  of  the  hill  and  a  little 
northwest  of  the  trench  there  is  another  large  pit  yielding  ore  rich  in  mispickel  and  con- 
taining considerable  quantities  of  copper  pyrites,  but  running  low  in  gold  and  silver.  A  hun- 
dred yards  to  the  north  there  is  anotlier  large  pit  showing  a  band  of  ore  rich  in  mispickel,  a 
sample  of  which  assayed  $9.30  in  gold  and  $1.32  in  silver.  The  assays  made  on  these  ores 
run  from  less  than  $1.00  to  $31.20  in  gold  and  silver,  with  an  average  of  $5.75;  and  all  the 
samples  of  ore  contain  more  or  less  arsenic,  so  that  their  treatment  by  ordinary  methods  would 
be  difficult.  It  is  probable,  however,  that  the  arsenic  from  carefully  selected  ore  may  be  an 
object  of  importance,  since  white  arsenic  is  now  quoted  at  4%  to  5  cents  per  pound.  It  is  hard 
to  estimate  at  present  the  amount  of  ore  likely  to  be  found  in  the  deposit,  but  it  is  probably 
very  great.  Although  an  arsenical  ore,  it  differs  greatly  from  the  well  known  ore  of  Deloro, 
since  it  is  largely  mixed  with  other  sulphides,  is  associated  with  little  or  no  quartz,  and  does 
not  occur  in  distinct  veins,  but  rather  in  shear  zones  or  fahlbands  in  slate,  penetrated  by  dikes 
and  masses  of  diabase. 

Another  deposit  of  arsenical  ore  with  copper  pyrites  is  said  to  occur  not  far  to  the  west, 
and  lias  been  taken  in  hand  by  the  Canadian  Copper  Company  of  Sudbury,  two  shafts  having 
been  sunk,  one  30  and  the  other  15  feet  deep;  but  we  were  unable  to  visit  the  claim. 

'  Brief  references  to  the  arsenic  deposits  of  the  area  will  be  found  in  the  notes  printed  ou 
Map  No.  944,  by  A.  E.  Barlow  and  G.  A.  Young,  1907,  Can.  Geol.  Sur.  See  also  Map  No.  599, 
Can.  Geol.  Sur.,  1908. 

'Ont.  Bur.  Mines,  Vol.  IX,  1900,  p.  173. 
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The  deposit  is  mentioned  by  AV.  G.  Miller  in  1900  as  follows  :^ 

A  mispickel  deposit  kno-mi  as  the  "  Big-  Dan  "  lies  a  short  distance  south  of  Net  lake. 
This  mispickel  is  fine  grained  and  massive  in  appearance,  and  occurs  under  different  con- 
ditions from  the  well  known  deposits  of  Hastings  county,  in  the  eastern  part  of  the  Province. 
Like  that  of  the  latter  deposits,  however,  the  mispickel  of  Nipissing  is  auriferous.  As  this 
deposit  was  described  by  Dr.  Coleman  in  the  last  Report  of  the  Bureau,  p.  173,  it  is  not  neces- 
sary to  refer  further  to  it  here.  Mispickel  is,  as  already  stated,  found  in  close  association 
witli  the  iron-ljearing  band  at  Austin  ])ay,  lake  Timaganii. 

Miller  again  refers  to  the  ore  body  in  the  following-  words  in  1003  :- 

It  is  of  interest  to  note  that  a  deposit  of  sulpharscnide  of  iron,  mispickel,  was  discovered 
a  few  rears  ago  near  Xet  lake,  which  lies  about  25  miles  to  the  south-westward  of  the  Hailey- 
bury  deposits.  The  mispickel,  however,  does  not  carry  appreciable  amounts  of  nickel,  cobalt 
or  silver. 

In  1906,  Thos.  ^\.  Gibson,  referring  to  the  mis2)ickel  deposits  in  the  ^et  lake 
area,  remarks:" 

A  mill  and  concentrating  plant  were  installed  at  the  Big  Dan  mine,  Net  lake,  but  the 
success  of  the  process  has  not  yet  been  determined.  Other  promising-  mispickel  locations  in 
the  same  neighbourhood  are  being  developed  by  Major  R.  G.  Leckie. 

In  the  same  year  E.  T.  Gorkill  describes  the  Big  Dan  as  follows  :* 

On  mining  location  W.D.  271  at  Grey's  siding,  in  the  Timagami  Forest  Reserve,  and  about 
three  miles  north  of  Timagami  station,  the  Timagami  Mining  and  Milling  Company  have  put 
op  a  concentrating  mill  for  treating  the  ore  from  the  Big  Dan  mine.  Very  little  mining  or 
development  work  has  been  done,  the  ore  milled  having  been  taken  out  of  an  open  cut  18  feet 
wide,  about  30  to  35  feet  high  and  20  feet  long.  The  ore  is  arsenopyrite,  and  outside  the 
veins  is  disseminated  through  the  country  rock,  which  is  milled. 

The  ore  is  hoisted  from  the  open  cut  by  a  skip  and  dumped  into  a  Blake  jaw  crusher. 
The  product  is  then  dried,  and  is  passed  through  rolls  and  elevated  to  trommels  for  sizing. 
The  oversize  passes  down  through  a  fine  roll.  The  sized  product  is  then  put  through  Kriem 
air  separators,  of  which  there  are  three  in  the  mill.  The  concentrates  from  these  separators 
are  drawn  off  and  bagged  for  shipping.  It  is  the  intention  of  the  management  to  do  away 
with  dry  concentration  and  put  in  a  plant  using  the  wet  process.  Mr.  Albert  Smith  is  general 
manager,  employing,  when  operating,  a  small  gang  of  men. 

Little  Dan  Auriferous  Mispickel  Deposit 

The  Little  Dan  auriferous  mispickel  deposit  is  on  claims  W.S.  11:  and  W.S.  13 
at  the  east  end  of  Arsenic  lake.  The  property  is  reached  by  a  wagon  road  which 
begins  at  the  Big  Dan  mine,  near  milepost  7-4  on  the  Temiskaming  and  Northern 
Ontario  railway.  It  is  only  a  mile  and  a  quarter  in  a  straight  line  west  of  the 
railway,  but  the  winding  wagon  road  makes  the  trip  much  longer.  The  Little 
Dan  may  also  be  reached  by  following  a  good  trail  whicli  begins  150  feet  south 
of  milepost  75  on  the  railway. 

The  occurrence  is  somewhat  siniiUir  to  the  Big  Dan.  The  ore  is  found  iu  a 
shear  zone,  and  a  little  quartz  may  be  seen  in  the  deposit.  The  country  rock  is 
Keewatin  basalt,  showing  })illow  structure  well  developed  at  the  cast  end  of  the 
lake  about  150  feet  east  of  tlie  office. 

The  property  has  been  worked  by  a  shaft  and  open  cut  just  south  of  the  east 
end  of  the  lake.     The  shaft  was  full  of  water  at  the  time  of  examination.     The 

•  Ont.  Bur.  Mines,  Vol.  X,  1900,  p.  179. 
'  Ont.  Bur.  Mines,  Vol.  XIII,  1903,  p.  101. 
''  Ont.  Bur.  M=nes,  Vol.  XV,  Part  I,  p.  23. 
Mbid  pp.   87-88. 
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open  cut  is  about  40  feet  long  by  20  feet  deep  by  15  feet  wide.  The  rock  on  the 
dump  is  somewhat  schistose.  Near  the  ore  body  tlie  basalt  is  in  places  bleached 
to  a  light  grey  colour. 

The  shear  zone  along  which  the  deposit  occurs  strikes  north  15°  east  and  is 
about  vertical.  The  dump  shows  the  ore  body  to  be  made  up  of  mispickel,  pyrite 
and  copper  pyrites.  The  ore  occurs  in  disseminated  grains  in  the  country  rock 
and  in  pure  masses  holding  rock  fragments.  Mr.  John  E.  Hardman,  who  was 
associated  with  the  property  some  years  ago  when  it  was  being  worked,  has 
informed  the  writer  that  there  were  lenses  of  pure  mispickel  encountered  from 
one  to  18  inches  wide.  About  270  tons  of  mispickel  were  shipped,  and  the  gold 
and  arsenic  contents  were  paid  for. 

There  are  several  buildings  on  the  property  including  one  with  a  Ijoiler  and 
an  Ingersoll  rock  drill  compressor,  No.  12,  size  16  by  24. 

In  190'5  W.  E.  H.  'Carter  described  the  Little  Dan  property  in  the  following 
paragraph  :^ 

Locations  W.S.  13  and  14  are  also  owned  by  Major  R.  G.  Leckie,  who  lias  had  them 
under  development  for  a  year  or  more,  with  a  force  of  about  seven  miners.  They  lie  on  a 
small  pond  known  as  Arsenic  lake,  which  is  one  and  one-lialf  miles  by  road  northwest  of 
milepost  74  on  the  Temiskaming  and  Northern  Ontario  Railway  two  miles  north  of  Tima- 
gami.  So  far  tents  have  sufficed,  but  a  substantial  log  camp  is  to  be  built  at  once.  The 
ore  found  here  is  mispickel — arsenical  pyrites — filling  a  sliear  zone  about  eight  feet  wide 
in  the  green  schist  of  the  area.  Two  solid,  clean  bands  of  ore,  aggregating  three  to  four 
feet  in  width,  lie  on  each  side  of  a  central  lower  grade  somewhat  wider  portion,  having  a 
strike  about  south-southwest  by  north-northeast.  The  ore  will  probably  be  sorted  into  two 
grades  when  mined,  on  account  of  its  irregular  outline  and  composition,  the  greatest  width 
of  solid  ore  so  far  explored  being  only  three  feet,  whereas  a  safe  average  of  the  whole  mer- 
chantable body  is  about  eight  feet.  Tlie  clean  ore  carries,  according  to  assay,  $16.63  per  ton 
gold  and  silver,  and  30  per  cent,  arsenic,  and  the  second  grade  not  over  10  per  cent,  arsenic. 
Copper  and  iron  pyrites  are  also  present,  the  percentage  of  copper  running  from  0.5  to  1.5 
per  cent.  Stripping  with  open  cuts  has  laid  bare  a  length  of  60  feet  by  a  width  of  20  feet 
along  the  ore  body. 

The  number  of  arsenic  deposits  already  discovered  and  opened  up  in  this  immediate 
area  may  warrant  the  erection  of  an  arsenic  refinery  in  their  midst.  On  this  same  road, 
but  much  nearer  to  the  railway,  lies  the  Big  Dan  arsenic  location,  found  a  number  of  years 
ago,  but  only  this  year  explored  to  any  extent. 

E.  T.  Corkill  mentions  the  Little  Dan  mine  in  1909.  Ilis  description  is  as 
follows  :- 

About  three  miles  west  of  Grey's  siding,  T.  &  N.  O.  railway  near  Arsenic  lake,  on  what 
was  formerly  known  as  the  Little  Dan,  the  Grey's  Siding  Development  Company,  Limited, 
are  working  chalcopyrite  and  mispickel.  Mr.  John  McMartin  is  president  of  the  company, 
Mr.  Wm.  Marshall  managing  director,  and  Mr.  J.  E.  Wilson  superintendent. 

Two  pits  are  worked,  the  ore  being  taken  out  by  open  cutwork.  The  ore  in  the  pit  to 
the  cast  of  the  lake  is  mispickel,  and  that  in  the  pit  north  of  the  lake  is  chalcopyrite,  carrying 
values  in  gold.  At  the  former  a  shaft  has  been  sunk  to  a  depth  of  sixty  feet,  but  the  work 
at  present  is  being  done  by  carrying  an  open  cut  from  the  shaft  south  into  the  hill.  At  the 
latter  a  hole  has  been  sunk  about  fifteen  feet.  About  four  cars  of  ore  were  being  shipped 
per  day  at  the  time  of  inspection. 

Minor  Occurrences 

In  the  deep  south  bay  of  Cedar  lake,  about  halfway  south  on  the  east  side, 
there  is  a  shaft  some  seven  feet  deep  at  the  water's  edge.  The  shaft  was  sunk 
on  an  irregular  calcite  vein  from  one  inch  to  two  feet  wide  and  about  one  hundred 

'        '  Ont.  Bur.  Mines,  Vol.  XIV,  1905,  Part  I,  pp.  73-74. 
=>  Ont.  Bur.  Mines,  Vol.  XVIII,  1909,  Part  I,  pp.  132-3. 
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feet,  or  more,  long.  The  vein  lias  a  very  irregular  strike.  The  calcite  or  dolomite 
vein  carries  considerable  iron  pyrites,  some  of  it  in  cubes.  The  occurrence  is  in 
Keewatin. 

Ankerite,  or  rusty  iron  carbonate,  occurs  in  considerable  volume  in  the  south- 
west corner  of  the  map  on  AV.D.  267  and  T.R.  1877.  On  the  latter  claim  it  has 
attracted  the  attention  of  prospectors,  and  two  shafts  were  sunk  on  the  rusty  rocks. 
The  dump  from  the  shafts  shows  that  the  carbonate  is  plentifully  impregnated 
with  cubes  of  iron  pyrites. 

In  the  same  vicinity,  on  the  north  shore  of  Cooke  lake,  at  the  end  of  the 
portage,  there  is  also  some  rusty  carbonate  carrying  iron  pyrites  and  small  veinlets 
of  quartz.  This  association  of  rusty  carbonate  rocks  intersected  by  veinlets  of 
quartz  is  not  unlike  similar  occurrences  in  Larder  lake.  Porcupine  and  elsewhere 
in  northern  Ontario.  In  the  Cedar  lake  area  these  carbonate  rocks  were  seen  to 
carry  a  green  mineral  rosem])ling  chrome  mica. 

Mr.  A.  L.  Parsons  in  1917  refers  to  a  molybdenite  property  on  Xet  lake  in 
the  following  paragraph  :^ 

About  four  miles  north  of  Tiinagami  station  on  the  Tcmiskaming  and  Northern  Ontario 
railway,  and  about  a  quarter  of  a  mile  east  of  the  track,  a  deposit  of  molybdenite  was 
opened  up  about  ten  years  ago.  The  main  ore  body,  upon  which  a  shaft  has  been  sunk,  is 
about  fifty  feet  wide,  and  consists  of  a  series  of  gash  veins  of  quartz  carrying  chalcopyrite 
and  molybdenite  in  greenstone.  The  molybdenite  is  present  in  radiating  nodules  which  when 
broken  across  give  the  appearance  of  a  rosette. 

The  shaft  is  said  to  be  about  fifty  feet  deep,  and  about  200  tons  of  rock  and  ore  are 
upon  the  dump.  The  molybdenite  is  well  distributed  in  the  quartz,  and  although  it  did  not 
appear  to  be  rich  when  compared  with  other  ores,  the  nodular  character  of  the  molybdenite 
renders  the  appearance  somewhat  deceptive,  and  it  is  probably  richer  than  it  appears  to  be. 
The  writer  would  estimate  that  about  one-fifth  of  the  dump  consisted  of  quartz  which  would 
run  1  per  cent,  of  MoSo.  Openings  were  seen  in  two  other  places  on  the  property  where  the 
veins,  although  of  high  grade,  are  not  more  than  a  foot  wide.  At  the  time  when  the  work 
was  done  good  camps  were  erected.  Some  of  these  have,  however,  been  burned,  but  the 
boiler  house  is  in  fairly  good  shape,  and  is  provided  with  hoist  and  pump. 

MUNRO  TOWNSHIP 

The  Munro  nickel  area  is  in  the  township  of  Munro  in  the  district  of  Timis- 
kaming.  The  area  is  entered  from  Matheson,  on  the  Temiskaming  and  Xorthern 
Ontario  railway,  by  a  good  wagon  road  leading  to  tlie  Croesus  gold  mine,  a  dis- 
tance of  about  twelve  miles  from  Matheson. 

The  township  of  Munro,  which  has  been  completely  swept  by  a  devastating 
fire,  is  cliiefly  known  on  account  of  the  celebrated  Croesus  gold  mine,  which  pro- 
duced some  phenomenally  rich  native  gold  in  quartz  veins.  The  gold  deposits 
in  the  township  were  described  by  A.  G.  Burrows  in  1912  in  notes  accompanying 
his  geological  map  of  Munro  and  Guibord  townships.-  Later,  in  1915,  P.  E. 
Hopkins  enlarged  this  map  and  wrote  a  more  detailed  report  on  the  area.^ 

The  nickel  in  Munro  township  occurs  on  lot  12  in  the  third  concession,  on 
the  west  part  of  the  lot  at  the  township  boundary,  a  little  of  the  gossan  extending 
into  Beatty  township.     The  deposit  occurs  at  the  contact  of  an  intrusive  mass 

'        '  Ont.  Bur.  Mines,  Vol.  XXVI,  1917,  p.  308.  *  * 

'Ont.  Bur.  l.Iines,  Map  No.  21  c,  1912,  A.  G.  Burrows. 
'  Ibid,  Vol.  XXIV,  1915,  Part  I,  pp.  171-184,  P.  E.  Hopkins. 
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of  serpentine  rock  and  pillow  lava,  the  latter  Keewatin  in  age.  There  is  some 
diabase  associated  with  the  serpentine  and  the  contact  between  the  two  rocks  is 
rather  sharp,  but  it  would  appear  that  the  serpentine  and  diabase  form  part  of 
the  same  intrusive  mass.  There  is  a  well-marked  depression  along  the  contact 
between  the  serpentine  and  basalt,  the  serpentine  forming  the  lower  ground.  The 
serpentine  has  a  brown  colour  and  is  streaked  by  seams  of  light  grey  material. 
The  contact  of  serpentine  and  pillow  lava  strikes  northwestward  and  has  a  steep 


Vein  at  Croesus  gold  mine,  Munro  township. 

dip  to  the  northeast.  The  ore  consists  of  pyrrhotite,  and  is  found  here  and  there 
from  point  to  point,  not  continuously,  for  a  distance  of  three  or  four  hundred 
yards.  Several  shallow  i)its  have  been  sunk  along  the  contact,  but  very  little  ore 
is  to  be  seen  on  the  dumps  from  these  small  pits.  Mineralization  has  taken  place 
in  the  serpentine  and  the  adjacent  basalt,  but  on  account  of  the  presence  of  much 
drift  along  the  contact,  and  the  pits  ])eing  full  of  water,  it  was  not  possible  to 
find  out  in  which  rock  most  mineralization  has  taken  place. 
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A  piece  of  the  best  ore  was  taken  from  the  largest  pit  and  submitted  to 
"W.  K.  McXeill,  Provincial  Assayer,  for  analysis.  Mr.  McXeill  found  it  to  con- 
tain 0.83  per  cent,  of  nickel  and  no  copper. 

P.  E.  Hopkins,  in  his  report  on  the  Beatty-Munro  gold  area  in  1915,  also 
sampled  this  deposit.     Mr,  Hopkins  reports  as  follows : 

Nickel  occurs  in  a  five-foot  pyrrhotite  vem  on  tlie  boundary  line  between  Beatty  and 
Munro  townships  in  concession  III.  Tlie  pyrrhotite  sample  gave  nickel  1  per  cent.,  gold 
none,  platinum  none.^ 


Contact  of  what  appear  to  be  two  lava  Hows,  near 
Croesus  gold  mine,   Munro   townsliip. 

Later,  in  1919,  Mr.  Hopkins  I'cfers  again  to  tlie  same  deposit  as  follows:" 

In  lot  12,  concession  III,  Munro  township,  Chas.  Mickle  has  sunk  a  fifty-foot  shaft  on  a 
massive  pyrrhotite  deposit  five  feet  wide,  a  sample  of  which  yielded  on  assay,  nickel  1  pui 
cent.,  gold  none,  platinum  none.  Like  most  deposits  it  occurs  at  tlie  contact  of  a  pillow 
lava  and  an  altered  diabase   or  serpentine. 

Xickel  was  also  i'e})orted  to  occur  at  the  north  end  of  Munro  township  on  a 
claim  known  as  the  Coj^jjcr  Queen  on  lot  ~^  in  the  fifth  concession.  The  writer 
took  a  sample  from  a  small  pit  of  the  richest  part  of  the  ore  consisting  of  pyrrho- 
tite and  copper  pyrites  and  submitted  it  to  W.  K.  McXeill,  Provincial  Assayer,  for 
analysis,  who  reported  that  it  contained  no  nickt'l  but  a  high  per  cent,  of  copper, 
namely  5.34  per  cent.  The  sample  was  taken  from  one  pit  only,  and  it  may  be 
that  elsewhere  along  the  deposit,  which  appears  to  be  small,  the  ore  may  contiin 
some  nickel. 


'  Ont.  Bur.  Mines,  Vol.  XXIV,  1915,  Part  I,  p.  181. 
=  Ibid.,  Vol.  XXVIII,  1919,  Part  II,  p.  64. 
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The  geological  conditions,  however,  under  wliieli  the  deposit  occurs  are  inter- 
esting and  worth  describing,  since  there  are  no  reports  on  the  character  of  the 
occurrence.  The  ore  is  associated  with  a  great  intrusion  of  diabase  covering  an 
area  of  about  eight  square  miles.^  This  mass  was  mapped  by  A.  G.  Burrows-  it) 
1912,  and  later  by  P.  E.  Hopkins  in  1915  and  1919.=^ 

The  ore  occurs  at  the  foot  of  the  hill  of  diabase,  on  the  south  side.  The 
diabase  mass  rises  to  a  height  of  100  to  150  feet  above  the  surrounding  sand  plains. 
At  the  foot  of  the  diabase  hill  there  is  a  belt  of  serpentine  rock  of  unknown  width. 
since  it  disappears  below  the  sand  plains  to  the  south.  Between  this  serpentine 
and  the  diabase  there  is  a  belt  of  Keewatin  (  ?)  rock  about  100  feet,  more  or  less, 
in  width,  and  extending  at  least  half  a  mile  along  the  foot  of  the  diabase  hill- 
This  belt  of  Keewatin  rock  constitutes  the  ore  body.  It  is,  on  the  whole,  but 
slightly  impregnated  with  pyrrhotite  and  copper  pyrites,  but  the  decomposition  of 


Prospect  known  as  Copper  Queen,  lot  5  in  the  tifth  concession  of  Munro  to.vu- 
ship.     The  ore  body  is  associated  with  serpentine  rock  and  diabase. 


the  sulphides  forms  a  prominent  gossan  which  exaggerates  the  intensity  of  the 
mineralization.  This  Keewatin  belt  strikes  about  north  60°  west  magnetic,  and 
dips  steeply  to  the  southwest;  it  consists  of  fragmental  material,  mainly  of  basalt 
and  chert.  It  also  contains  beds  of  banded  cherty  material  a  few  inches  wide  and 
several  feet  long,  dipping  steeply  to  the  southwestward  and  lying  parallel  to  the 
general  strike  of  the  belt. 

Cutting  at  right  angles  across  the  belt  are  several  fresh  diabase  dikes  100  to 
150  feet  wide.  It  is  where  one  of  these  dikes  cuts  across  the  deposit  that  most 
ore  was  developed;  a  pit  was  sunk  at  this  point.  The  sample  submitted  to  Mr. 
McXeill  for  analysis,  mentioned  above,  was  obtained  here.     The  ore  from  this 


'Ont.  Bur.  Mines,  Vol.  XXVIII,   1919,  Part  II,  p.  24. 
==  Ibid.,  Map  No.  21  e.  Vol.  XXI,  1912,  A.  G.  Burrows. 
^  Ibid.,  Map  No.  24  a,  Vol.  XXIV,  1915,  P.  E.  Hopkins. 
Ibid.,  Map  No.  28  b.  Vol.  XXVIII,  1919,  Part  II. 
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pit  consists  of  pyrrliotite,  chalcopyrite  and  a  little  pyrite.  Whether  the  intrusion 
of  the  diabase  dike  caused  an  enrichment  of  the  ore  is  not  known.  It  can  be  said, 
however,  that  at  Sudbury,  where  similar  diabase  dikes  cut  the  immense  ore  bodies, 
no  enrichment  has  taken  place  which  can  be  traced  to  diabase  dikes. 

The  contact  of  the  serpentine  and  diabase  was  not  observed,  since  the  belt  of 
Keewatin  (  ?)  rock  lies  between  these  two  rocks. 

The  occurrence  of  the  serpentine  rock  at  the  foot  of  the  diabase  belt  is  sug- 
gestive of  the  occurrence  at  Ghost  mountain,  where  the  rock  consists  of  diabase 
with  a  belt  of  serpentine  rocks  encircling  it  at  the  base. 

It  may  be  added  that  the  diabase  in  Munro  has  also  some  serpentine  at  the 
iiortli  side,  which  was  mapped  by  P.  E.  Hopkins.^ 


Ciuesiis  guld  mine,  Muiiio  township. 


FOX  TOWNSHIP 

It  was  reported  to  the  writer  that  there  was  a  deposit  of  nickel  ore  in  Fox 
township  a  few  miles  east  of  Cochrane,  in  the  district  of  Timiskaming.  Accord- 
ingly the  writer  spent  a  day  in  October,  1919,  investigating  the  reported  discovery. 

The  occurrence  is  easily  reached  by  leaving  the  Xational  railway  at  Norembega 
station,  fifteen  miles  cast  of  the  town  of  Cochrane.  A  rough  road,  beginning  a 
few  hundred  yards  west  of  Xorembega,  runs  north  along  the  boundary  between 
lots  four  and  five.  A  few  primitive  log  cabins  owned  by  pioneer  settlers  are 
found  along  this  road,  and  there  is  a  store  at  the  railway  station.  The  deposit  is 
a  mile  and  a  half  north  of  the  railway,  and  is  on  the  north  half  of  lot  5  in  the 
third  concession  of  Fox  township  at  the  east  side  of  the  lot. 

The  township  is  a  flat,  drift-covered,  agricultural  locality,  and  the  deposit 
occurs  on  a  low  hill  which  rises  some  forty  feet  above  the  surrounding  swamps 

•  Map  No.  28  b.  Out.  Bur.  Mines,  Vol.  XXVIII,  1919^  " 

16.    M.   PAET   I. 
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and  flat  clay  land.     The  hill  is  about  one-third  of  a  mile  long  in  an  east  and  west 
direction  and  a  quarter  of  a  mile  wide. 

The  rock  on  this  hill  consists  of  various  banded  gneisses,  such  as  mica-gneiss 
garnet-gneiss  and  granite-gneiss.     These  gneisses  resemble  certain  rocks  in  south- 
eastern Ontario  known  as  the  Grenville  series. 

The  rocks  in  Fox  townshijo  are  intersected  by  coarse-grained,  granite  peg- 
matite dikes,  which  cut  across  the  strike  of  the  gneiss  or  lie  parallel  to  it.  The 
gneisses  strike  nortli  65°  to  70°  east  magnetic.     The  dip  is  more  or  less  vertical. 

The  ore  body  consists  of  the  gneiss  which  ])as  been  impregnated  with  pyrrho- 
tite  and  pyrite  and  the  deeom])()sition  of  the  sulphides  forms  tlie  usual  ugly  brown 
gossan-stained  surface.  This  mineralized  zone  is  as  wide  as  1:3-5  feet  in  places,  but 
for  tlie   most  ])ai't   is  much  less.     It   is   about    a   quarter   of   a   mile   long.     The 


Contorted  schists  and  gneisses,  Fox  township. 


sulphides  are,  generally  speaking,  sparingly  impregnated  in  the  gneiss,  but  here 
and  there  are  richer  pockets  or  zones  in  which  some  almost  pure  sulphides  are 
developed.     In  places  masses  of  glassy  quartz  are  associated  with  the  ore. 

About  half  a  dozen  pits  have  been  sunk,  here  and  there  along  the  hill  on  the 
more  promising  outcrops.  A  settler  who  lives  in  this  township  stated  that  the 
deepest  pit  was  25  feet.     It  was  full  of  water  at  the  time  of  the  examination. 

A  sample  of  the  pure  ore  was  submitted  to  "VV.  K.  MciSTeill  for  analysis.  Mr. 
McISTeill  reported  that  the  material  contained  neither  nickel  nor  copper. 

It  may  be  added  that  no  intrusions  of  serpentine  or  gabbro  were  noted  in 
the  area,  although  these  rocks  might  occur  below  the  drift. 
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LAKE  SHEBANDOWAN   NICKEL  DEPOSIT 

By 

J.  Q.  Cross 


Situation  and  Discovery 

The  Lake  Shebandowan  nickel  property  is  situated  at  the  southwest  end  of 
lower  Shebandowan  lake,  in  the  district  of  Thunder  Bay,  about  73  miles  west  of 
Port  Arthur,  and  about  4i/o  miles  south   of   the   nearest  railway,  the   Canadian 


Scale  :  20  Miles  to  I  Inch. 

20  10  0 
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Sketch  map  showing  location  of  thp  Shebandowan  nickel  deposit  and  other 
mineral  areas  in  the  vicinity. 

National.  Shebandowan  lake  lies  between  the  nickel  property  and  the  railway,  and 
the  nearest  railway  station,  Kabaigon,  is  about  5  miles  northwest  of  the  property. 
The  easiest  way  to  reach  the  deposit  is  to  leave  the  Canadian  JSTational  railway  at 
Stuart's  siding  at  the  east  end  of  Lake  Shebandowan  and  then  canoe  about  30 
miles  west  along  the  lake,  direct  to  the  ore  body.  Although  lumbering  operations 
have  been  carried  on  for  many  years  in  this  region,  timber  is  still  being  cut  in  the 
vicinity  of  the  lake,  and  two  saw  mills  were  being  operated  at  the  east  end  of  the 
lake  in  1919.  Gasoline  boats  and  steam  tugs  are  used  on  the  lake  in  connection 
with  the  lumber  industrv. 
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The  Shebandowan  nickel  property  consists  of  four  claims,  namely,  T.B.  2192, 
T.B.  2204,  T.B.  2219,  and  T.B.  2240,  each  claim  consisting  of  40  acres.  The  ore 
first  outcrops  on  T.B.  3192,  with  a  general  strike  of  west  10  degrees  north;  it  also 
occurs  on  T.B.  2204.     The  ore  again  outcrops  on  T.B.  2219,  and  on  T.B.  2240. 

The  presence  of  nickel  in  the  ore  was  first  discovered  by  W.  W.  Benner,  a 
chemist,  in  1913.  Benner's  discovery  was  made  near  the  water  on  the  point  at  the 
east  side  of  claim  ISTo.  2192  in  pit  No.  12.  Tn  the  following  year  the  writer 
detected  nickel  iii  the  pits  farther  west. 

Geology 

Lake  Shebandowan  has  a  length  of  about  25  miles  and  an  average  width  of 
about  three-quarters  of  a  mile.  The  lake  was  geologically  mapped  by  AV.  Mclnnes 
and  the  map  published  in  1896.^  Mclnnes  states  that  Keewatin  rocks  are  exposed 
everywhere  about  the  shores  of  the  lake  except  on  part  of  the  south  side  of  the 
Middle  lake  and  the  north  side  of  the  Lower  lake,  where  granitoid  gneiss  is 
exposed.-  The  granitoid  rocks  are  younger  than  the  Keewatin  and  show  intrusive 
contacts  with  the  Keewatin  rocks.  It  may  be  added  tliat  the  rocks  in  the  aro.q  nro 
pre-Cambrian  in  age. 

Keewatin 

The  Keewatin  in  the  vicinity  of  the  Shebandowan  nickel  deposit  is  a  dark 
green,  basic  schist,  dipping  at  very  steep  angles  and  having  a  strike  which  follows 
the  granite  contact,  approximately  east  and  west.  The  schist  on  the  east  end  of 
T.B.  2192  at  the  water's  edge  on  the  point,  gives  a  clue  to  the  character  of  the 
original  rock  from  which  it  was  formed.  Here  there  are  traces  of  pillow  structure 
in  the  basic  schist,  suggesting  that  the  rock  was  originally  a  pillow  lava.  These 
pillow  lavas  are  of  very  common  occurrence  in  the  Keewatin  lava  flows  througliout 
the  province  of  Ontario. 

There  is  a  zone  of  rusty  Aveathering  carbonate  rock  in  the  north  part  of 
T.B.  3103. 

Serpentine  RocU. 

About  a  mile  east  of  the  most  easterly  exposure  of  the  nickel  deposit  there  is  a 
mass  of  serpentine  rock  of  large  but  unknown  extent,  on  the  south  shore  of  the 
lake.  The  rock  contains  considerable  magnetite  and  a  little  pyrrhotite;  small 
seams  of  asbestos  also  are  found.  There  is  also  serpentine  on  an  island  between  the 
nickel  deposit  and  the  large  mass  of  serpentine  just  referred  to.  The  relative  age 
of  the  serpentine  rock  is  not  definitely  known,  but  it  is  assumed  to  be  younger  than 
the  Keewatin  schists,  since  there  are  dike-like  masses  of  serpentine  apparently 
cutting  the  Keewatin.  The  age  relation  of  the  serpentine  to  the  granite  was  not 
worked  out,  since  the  two  rocks  were  not  observed  in  contact. 

Granite 

The  granite  which  intrudes  the  Keewatin  at  the  nickel  deposit  is  of  consider- 
able extent — several  square  miles.    Along  the  contact  between  the  Keewatin  schist 

'  Geol.  Sur.  Can.,  Vol.  X,  1897,  Part  H. 
'  Ibid.,  p.  36  H. 
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and  the  granite  the  schist  is  penetrated  by  dikes  of  granite,  feldspar-porphyry,  and 
felsite.     These  dikes  are  usually  more  or  less  parallel  to  the  schistosity. 


Diabase  Dilces 


Medium-grained  diabase  dikes  occur  in  the  area,  tlie  age  of  which  was  not 
determined,  whether  Keweenawan  or  older. 


Nature  and  Extent  of  Ore  Body 

The  ore  body  is  found  in  Koewatin  schists,  near  the  contact  between  the  schists 
and  granite.  The  deposit  occurs  from  50  to  60  feet  away  from  the  granite. 
Although  there  is  much  drift,  the  pits  and  trenches  show  that  the  ore  outcrops  here 
and  there  for  a-  distance  of  a  mile.  Tt  has  not  been  shown  how  continuous  the 
deposit  is  betAveen  the  pits.  The  width  of  the  ore  body  varies  from  one  to  thirtv- 
five  feet  or  more. 

The  ore  consists  mainly  of  iron  pyrites,  together  with  copper  pyrites  and 
smaller  quantities  of  pyrrhotite.  It  carries  variable  percentages  of  nickel,  copper 
and  cobalt,  as  shown  by  the  assays  given  on  the  following  pages.  A  sample,  for 
instance,  across  a  width  of  eight  feet  in  pit  No.  8  showed  the  ore  to  contain  2.45 
l)er  cent,  of  nickel,  0.30  per  cent,  of  cobalt  and  1.90  per  cent,  of  copper.  The 
nickel  content  of  a  grab  sample  of  ore  from  pit  No.  3  was  found  to  be  8.09  per  cent. 

The  ore  occurs  in  disseminated  grains,  in  irregular  masses,  and  at  times  in 
vein-like  occurrences.  One  of  these  vein-like  occurrences  is  found  in  pit  No.  4, 
where  there  is  a  vein  about  one  foot  wide  consisting  of  sulphides  carrying  manv 
rock  fragments  from  half  an  inch  to  an  inch  or  more  in  width.  Elsewhere  along 
the  deposit  it  is  characteristic  to  find  rock  fragments  in  the  ore. 

Some  of  the  pits  sliow  the  ore  to  be  covered  with  a  gossan  capping  6  feet  or 
more  in  depth.  The  gossan  consists  of  iron  oxides  which  are  decomposition  pro- 
ducts from  the  sulphide  ore.  The  location  of  the  pits  and  outcrops,  referred  to  in 
following  paragraphs,  is  shown  on  the  plan,  p.  227. 

The  deposit  appears  first  on  T.B.  2192,  on  the  shore  of  the  lake,  as  a  small 
vein  of  pyrrhotite,  six  inches  to  one  foot  in  width,  and  the  pure  ore  contains  on 
analysis  a  little  over  7  per  cent,  of  nickel.  This  is  the  largest  outcrop  of  pyrrhotite 
on  the  property;  pyrite  forms  the  main  part  of  the  ore  elsewhere.  Pit  No.  12  was 
sunk  here.  About  200  feet  west  of  this  point  a  number  of  stringers  of  chalcopyrite 
outcrop  on  the  edge  of  the  lake  and  continue  for  about  200  feet;  here  pit  No.  11 
was  sunk.  No  ore  of  importance  was  found.  The  ore  again  outcrops  at  pit  No,  10, 
opposite  the  log  cabin,  on  the  same  claim.  Here  the  ore  has  a  width  of  over  25 
feet,  and  is  much  decomposed  and  intermingled  with  schist.  The  hanging  wall 
was  not  reached.  Select  ore  from  this  pit  contained  over  7  per  cent,  copper,  nickel 
and  cobalt  combined.  It  was  impossible  to  obtain  a  channel  sample  from  this  out- 
crop, as  the  ore  was  too  much  decomposed.  The  ore  again  outcrops  on  T.B,  2204, 
in  pits  Nos,  7  and  8  about  150  feet  west  of  pit  No.  10.  In  pit  No.  7  the  ore  is  of 
good  quality,  but  narrow.  In  pit  No.  8  the  ore  is  about  three  feet  wide  and  mostly 
chalcopyrite.  It  is  in  greenstone,  the  granite  being  about  100  feet  to  the  north, 
and  the  intervening  space  heavily  covered  with  glacial  debris. 
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On  T.B.  22-1:0  the  ore  again  outcrops,  and  has  a  width  at  the  narrowest  point 
of  eight  feet.     The  dip  is  70  degrees  to  the  north. 

On  T.  B.  2219,  just  across  the  claim  line,  pit  Xo.  4  was  sunk.  Here  the  ore 
has  a  width  of  16  feet;  three  feet  of  this  is  quite  lean,  as  will  be  seen  from  the 
results  of  the  analysis.  The  hanging  wall  is  schist;  the  footwall  has  not  been 
reached.  The  granite  dike  which  is  in  pit  Xo.  5  also  occurs  in  pit  Xo.  4  and  is 
only  13  inches  wide. 

The  ore  does  not  outcrop  further,  but  in  pit  Xo.  3  on  T.B.  2219  heavy  gossan 
and  ore  were  struck  about  7  feet  below  the  surface.  The  pure  undecomposed  material 
was  rich  in  nickel.  The  ore  at  this  point  appeared  to  be  of  considerable  width, 
about  35  feet.  Trenching  north  from  pit  Xo.  2  what  appeared  to  be  the  hanging 
wall  was  reached.  This  is  a  very  dense,  fine-grained  rock  heavily  impregnated 
with  sulphides.  Pit  Xo.  1,  however,  sunk  60  feet  northwest  of  pit  No.  3,  showed 
ore  and  gossan  in  the  bottom  of  the  hole,  which  was  10  feet  deep.  Pits  Xos.  1,  2 
and  3  give  an  approximate  cross-section  of  about  80  feet.  This  would  seem  to 
indicate  that  there  may  be  an  ore  body  of  considerable  size  under  the  glacial  debris. 
Further  prospecting  would  have  to  be  done  to  prove  this  definitely. 

Two  miles  west  of  T.B.  2219  there  is  a  large  body  of  pyrrhotite,  containing 
magnetite,  but  showing  only  traces  of  nickel. 

Origin  of  the  Ore  Body 

The  origin  of  the  ore  body  may  be  connected  with  the  large  mass  of  serpentine 
which  lies  on  the  south  shore  of  the  lake,  and  has  already  been  mentioned. 
Although  the  known  ore  body  occurs  about  a  mile  from  the  main  serpentine  mass, 
still  it  may  be  that  ore  occurs  below  the  lake,  between  the  known  ore  and  the  large 
mass  of  serpentine. 

While  the  Shebandowan  nickel  deposit  occurs  mainly  in  the  Keewatin  green 
schist,  near  an  intrusion  of  granite,  there  are  small  dikes  or  masses 
of  serpentine  a  few  feet  or  inches  wide,  associated  with  the  ore  body,  apparently 
cutting  the  Keewatin  schists.  The  intrusive  nature  of  these  serpentine  dikes  was 
not  clear,  but  the  presence  of  serpentine  associated  with  the  ore  body  suggests  a 
connection  between  the  ore  and  the  serpentine,  particularly  in  view  of  the  known 
association  of  nickel  ores  with  serpentine  elsewhere  in  Ontario.  Serpentine  rock, 
for  instance,  is  associated  with  the  Alexo  nickel  deposit  in  the  district  of  Timis- 
kaming  about  425  miles  east  of  Lake  Shebandowan.  The  Alexo  occurs  at  the  con- 
tact of  the  Keewatin  and  an  intrusion  of  serpentine. 

Precious  Metal  Content 

As  the  nickel  ore  of  the  Sudbury  nickel  area  carries  low  values  of  the  precious 
metals,  a  sample  of  the  Lake  Shebandowan  nickel  ore  from  pit  Xo.  3  was  submitted 
to  "W.  K.  McXeill,  Provincial  Assayer,  to  determine  whether  the  material  contained 
metals  of  the  platinum  group.  Analysis  showed  that  none  were  present  in  appre- 
ciable quantity.    Mr.  McXcill  also  found  that  this  sample  contained  no  arsenic. 
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Cross  section  of  pit  No.  4  and  plan  of  pits  Nos.  4  and  5.    Analyses  are  for  samples  1 
to   12,  Shcbandowan  nickel  deposit. 
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Sampling 

As  pits  Nos.  4  and  5  were  the  only  pits  where  undecomposed  ore  was  encoun- 
tered, they  were  the  only  places  where  sampling  could  be  done  satisfactorily.  The 
samples  which  number  from  1  to  8  were  taken  from  pit  iSTo.  4,  and  those  which 
number  from  9  to  12  from  pit  Xo.  5.  These  samples  should  give  a  rea-sona1)ly 
accurate  idea  of  the  average  of  the  ore  over  the  width  sampled.  The  size  of  tlic 
sample  trench  was  2l/>  inches  wide  and  %  inch  deep.     See  jtage  230. 

Analyses 

The  following  table  shows  the  grade  of  the  ore  from  some  of  the  pits  on  tlio 
proj-yertv.     The  width  across  which  the  samples  were  taken  is  given. 


Sample 


Nickel 

Copper 

Cobalt 

Per  Cent. 

Per  Cent. 

Per  Cent. 

.99 

3.43 

.33 

.29 

.76 

.17 

1.97 

3.30 

.36 

5.44 

2.09 

.25 

1.85 

1.91 

.19 

1.51 

3.08 

.25 

1.01 

.67 

.34 

3.26 

3.26 

.25 

3.80 

2.22 

.35 

3.91 

2.59 

.38 

1.50 

1.35 

.17 

.62 

1.4(5 

.29 

8.09 

.4(5 

.42 

4.13 

2.47 

.42 

.58 

1(5.(50 

.51 

11.55 

21.17 

7.13 

I . 

<s. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
1(5. 
17. 
18. 


Pit  No.  4.  Width  34  inches  ore 

Pit  No.  4.  Width  13  inches.  porphyry- 
Pit  No.  4.  Width  24  inches  ore 

Pit  No.  4.  Width  24  inches  ore 

Pit  No.  4.  Width  24  inciies  ore 

Pit  No.  4.  Width  24  inches  ore 

Pit  No.  4.  Width  24  inches  ore 

Pit  No.  4.  Width  18  inches  ore 

Pit  No.  5.  Width  27  indies  ore 

Pit  No.  5.  Width  24  inches  ore 

Pit  No.  5.  Width  24  inches  ore 

Pit  No.  5.  Width  22  inches  ore 

Pit  No.  3.  Grab  sample 

Pit  No.lO.  Grab  sample 

Pit  No.  8.  Grab  sample 

Selected 

Selected 

Pyrrhotite 


Two  selected  samples  of  the  rich  ore  from  pit  Xo.  3  were  taken  by  C.  \\. 
Knight  of  the  Ontario  Bureau  of  Mines  and  submitted  to  W.  K.  ^IcXeill,  Provin- 
cial Assayer,  for  analysis.    The  following  results  were  obtained : 

No.  1.  Xo.  2. 

Per  cent.  Per  cent. 

Copper     l.SS  n.68 

Nickel    10.54  6.7.1 

Cobalt    0.44 

Arsenic    none 

Sulphur    37.00  38.47 

Platinum    ? 

Iron    31.58 

Insoluble     ....  9 .  54 

The  writer  also  took  a  sample  from  pit  Xo.  3  of  the  high-grade  ore  and  found 
it  to  have  the  following  composition  : 

Xo.  ?,. 
Pei  cent. 

Fe HS .  22 

S 30.42 

Xi 8.03 

Cu .40 

Co .50 

Insoluble     12 .  SO 
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The  Nickel=Bearing'  Mineral 

To  determine  the  mineral  ■which  contains  the  nickel  the  following  analysis 
was  made.  The  composition  is  suggestive  of  pentlandite,  the  theoretical  composi- 
tion of  which  is:    sulphnr  36  per  cent.,  iron  42  per  cent.,  nickel  22  per  cent. 

Pei  cent. 

Fe ! 22. 6S 

S 35 .  75 

Xi 21 .  17 

Co.  ud 

Cu.  ud 

Insol IS .  86 


9S.46 
Dip  Needle  Observations 

A  magnetic  survey  was  made  with  the  dip  needle  in  the  vicinity  of  the  ore. 
The  readings  are  shown  on  p.  232.  Xorth  and  south  lines  were  run  every  30  feet 
along  the  strike  of  the  ore  hetween  pits  Xos.  1  and  5.  West  and  east  of  these  pits 
lines  were  run  every  50  feet.  Eeadings  were  taken  every  ten  feet  along  these  lines. 
Where  high  observations  were  found,  readings  were  taken  every  five  feet.  All 
are  plotted  on  the  map.  A  compass  and  Jacob's  staff  were  used  to  keep  the 
dip  needle  in  the  plane  of  the  magnetic  meridian.  Only  vertical  intensities  were 
taken.  What  influence  the  magnetite  in  tlie  country  rock  had  on  the  results  could 
not  be  determined.  The  massive  high-grade  ore  from  pit  Xo.  3  affects  the  needle 
strongly,  while  the  ore  from  pit  Xo.  10  scarcely  affects  it  at  all.  At  one  end  of  pit 
Xo.  6  the  needle  stood  at  80  degrees  positive  over  good  ore,  while  a  few  feet  farther 
west  the  needle  stood  at  TO  degrees  negative.  The  ore  was  continuous  all  the  'way. 
The  jDyrrhotite  from  pit  Xo.  10  pulls  the  needle  down  to  90  degrees.  The  pyrite 
affects  it  to  a  much  slighter  degree. 

The  dip  needle  readings  are  very  erratic,  as  might  be  expected.  However,  it 
is  probable  that  a  large  number  of  the  readings  over  10  degrees  are  caused  by  ore, 
especially  as  the  country  rock  in  the  vicinity  of  ore  affects  the  dip-needle  readings 
but  slightly,  with  a  few  exceptions,  and  here  considerable  ore  is  mixed  with  it. 
The  serpentine  across  the  lake  about  a  mile  and  a  half  to  the  east  gives  readings  of 
30  to  90  degrees  for  a  distance  of  nearly  1,000  feet  in  length  and  600  feet  in  width. 
Magnetite,  chrome  iron  ore  and  nickel  ore  are  mixed  with  the  serpentine  in 
small  quantities.  Undoubtedly  these  large  deflections  are  due  to  the  large  amount 
of  magnetite  contained  in  the  serpentine. 

Other  Properties 

Considerable  mining  and  prospecting  activity  has  been  experienced  in  years 
gone  by  in  the  Lake  Shebandowan  area.  As  early  as  the  winter  of  ISTO-Tl  a  gold 
deposit  was  discovered  in  what  is  now  Moss  township  by  two  Indians  in  the  employ 
of  the  Hudson's  Bay  Company.^  The  mine  later  became  known  as  the  Huronian. 
It  lies  about  ten  miles  southwest  of  the  lake.  Little  real  mining  was  done  at  the 
Huronian  until  the  Canadian  Pacific  railway  was  built,  after  which,  in  1883,  a  ten- 
.«tamp  mill  was  erected. 


•  Geol.  Sur.  C-\n.,  Vol.  X,  1897,  p.  58  H.,  W.  Mclnnes. 
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The  Tip  Top  copper  mine  lies  about  four  miles  west  of  Shebandowan  lake  and 
on  the  east  shore  of  Eound  lake.  It  is  seven  miles  distant  from  Kashaboiwe  station 
on  the  Canadian  National  railway.  This  mine  has  made  some  shipments  to  the 
smelter  at  Trail,  in  British  Columbia.  The  ore  contains  traces  of  nickel  and  a 
little  cobalt.  Descriptions  of  the  property  will  be  found  in  several  reports  of  the 
Ontario  Bureau  of  Mines. 


Lake  ShebandoAvan,  looking  eastward. 


About  four  miles  west  of  the  Lake  Shebandowan  nickel  deposit  there  is  -.x 
copper  prospect  which  has  been  worked  intermittently.  The  ore  is  chalcopyrite 
and  the  deposit,  which  is  30  feet  wide,  is  said  to  carry  1.8  per  cent,  of  copper. 

Other  mineral  deposits  occur  in  the  Lake  Shebandowan  area. 
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HAILEYBURIAN  INTRUSIVE  ROCKS^ 

By 
Wlllet  Q.  Miller  and  Cyril  VV.  Knight 


Introduction 

In  the  pre-Cambriaii  of  Ontario  there  is  a  widespread  series  of  igneous  rocks,  of 
greater  volume  than  formerly  recognized,  that  intrudes  the  Timiskaming  sediments 
but  is  older  than  the  Algoman  granite  and  gneiss.  Descriptions  of  these  rocks  have 
been  given  in  various  papers  and  reports  'by  the  authors  and  their  age  relations 
have  been  discussed.    For  instance,  in  a  paper  published  in  1915  the  authors  said  ^ : 

"  It  may  be  added  tliat  basic  rocks  of  the  age  of  sudburite  are  widespread  and 
have  frequently  been  mistaken  for  Keewatin^.  They  are  represented  by  the  peridotite 
and  augite  lamprophyre  of  the  Porcupine  region,  one  hundred  miles  north  of  Sud- 
bury, and  by  the  lamprophyres  and  other  rocks  of  Cobalt,  90  miles  to  the  northeast 
of  Sudbury.  For  economic  purposes,  at  least,  some  age  name  should  probably  be 
applied  to  these  basic  rocks." 

Diabases  that  appear  to  be  of  this  age  occur  in  the  vicinity  of  Cobalt  and  else- 
wliere  and  at  times  are  confused  with  the  later  Nipissing  diabase.  Gabbro-diabase 
and  basic  lavas  of  Hastings  and  other  counties  of  southeastern  Ontario  are  also  of 
this  age.  The  Correlation  Table  that  accompanied  our  report  in  1915  shows  the 
occurrence  of  these  rocks  in  several  districts^. 

Since  the  publication  of  that  report  and  other  papers  in  whicli  we  have 
described  and  referred  to  these  rocks  we  have  found  an  age  name  for  them  more 
necessary,  especially  in  connection  with  structural  geology  of  the  mines  at  Cobalt. 
In  this  area  lamprophyres  and  the  so-called  "older  diabases"  are  of  common  occur- 
rence and  reference  has  frequently  to  be  made  to  them.  While  we  are  loath  to  intro- 
duce another  age  name,  still  as  a  matter  of  convenience  we  now  propose  to  employ 
the  name  Haileyburian  for  these  post-Timiskaming  and  pre- Algoman  igneous  rocks. 
The  name  is  taken  from  that  of  the  capital  of  the  district  of  Timiskaming,  the 
town  of  Haileybury.  Dikes  of  certain  of  these  rocks  occur  in  the  environs  of  the 
1o\vn. 

Certain  of  the  rocks  that  Ave  class  as  Haileyburian  are  older  tlian  others  l)ut 
they  are  all  post-Timiskaming  and  pre-Algoman. 

The  following  table  with  the  addition  of  the  name  Haileyburian,  gives  the  age 
classification  employed  by  the  geological  staff  of  the  Ontario  Department  of  Mines, 
the  names  of  the  igneous  systems  or  series  being  enclosed  in  parentheses,  thus : 
(Laurentian  intrusives),  to  distinguish  them  from  the  sedimentary  systems."* 

'  This  paper,  under  the  title,  "  Certain  Post-Timiskaming  Igneous  Rocks  of  Ontario 
for  which  the  name  Haileyburian  is  Proposed,"  was  published  in  the  Canadian  Mining 
Journal,  August  13th,  1920.     Certain  t\'pographical  changes  have  been  made  in  it. 

•Journal  of  Geology,  Vol.  XXIII,"p.  590. 

"  Sudburite  is  a  lava,  often  with  pillow  structure,  but  frequently  schistose,  that  occurs 
in  considerable  volume  in  the  Sudbury  area.  It  has  the  same  relation  to  norite  as  that  of 
basalt  to  gabbro  or  rhvolite  to  granite.    Ont.  Bur.  Mines,  Vol.  XXIII,  1914,  Part  I.  p.  215. 

"  Ont.  Bureau  of  Mines,  Vol.  XXII,  1913,  Part  II,  Appendix. 

'Journal  of  Geology,  Vol.  XXIII,  1914,  p.  591. 
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Pre=Canibrian  Epochs  of  Ontario  and  Their  Metal  Production 

(Keweenawan) — Epoch,  following  basic  intrusions,  of  (a)  silver,  cobalt,  nickel, 
and  arsenic  at  Cobalt  and  elsewhere,  (h)  nickel  and  copper  at  Sudbury,  and  copper 
elsewhere.  Certain  gold  deposits,  not  now  productive,  appear  to  belong  to  this 
epoch. 

Animikean. — Epoch  of  deposition  of  "  iron  formation  "  as  a  chemical  pre- 
cipitate.   Includes  the  Cobalt  and  other  series  of  sediments. 

(Algoman) — Epoch,  following  granite  intrusions,  of  gold  at  Porcupine  and  at 
many  other  localities,  and  of  auriferous  mispickel.  Deposits  of  galena,  zinc  blende, 
fluorite,  and  other  minerals  appear  also  to  have  been  derived  from  the  granites,  but 
some  of  them  were  not  formed  till  post  pre-Cambrian  time. 

{Haileyhurian) — Preceding  the  intrusion  of  the  Algoman  granites,  basic  in- 
trusives,  of  post-Timiskaming  age,  gave  rise  to  nickel  and  titaniferous  and  non- 
titaniferous  magnetite  deposits  and  chromite. 

'     Timisl-amian. — Epoch  of  minor  deposition  of  ''  iron  formation  "  as  a  chemical 
precipitate,  with  conglomerate  and  other  sediments. 

{Laurentian) — Granite  intrusions  probably  gave  rise  to  ore  deposits  which  have 
been  removed  by  excessive  erosion  as  is  known  to  be  the  case  with  deposits  of  later 
origin. 

Grenville. — Epoch  of  deposition  of  extensive  "iron  formation'*' 
as  a  chemical  precipitate,  with  limestone  and 
other  sediments. 
{Keewatin)—ComY>osedi  largely  of  basic  lava  flows,  many  of  which 
are  now  schistose.  There  are  also  acid  lava  flows 
such  as  rhvolite. 


End  of  Part  T. 
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Bedford  tp Ill,  112,  113, 123 

Bedford  mica  mine    122 

Behoo,  J 135 

Belanger,  Arthur    43 

Belknap,  S.  F 140 

Bell  and  Son,  R 25 

Bell,  James  H 138 

Bell,  J.  Mackintosii  110 

Bell,  Robert. 

On  norite  in  Windy  lake  area   202 

Quoted   on   original   name   of   Windv 

lake    '.   194 

Refs 194,197 

Belleville     140 

Bellevue    133 

Bennett,  A.  F 107 

Bennett,  A.  G 130 

Bennett,  Herbert  V 42 

Bennett,  Jose])h. 

Operations    137 

Ben  Nevis  gold  area ix 

Benoit   tp 77 

Benson  and  Patterson. 

Operations    137 

Benson,    F.    L 137 

Benzol. 

Installation   of   plant   by   Steel   Com- 
pany of  Canada   22 

Berchanio,   G 64 

Bergin,    Patrick    29,  37 

Bickell,  J.  P 87, 105 

Bidwell  Oil  and  Gas,  Ltd 52 

Big  Dan  mispickel  deposit   214-217 

Assays     216 

Description  of  property 216,  217 

Photo     ' 215 

Refs 194,210 

Big  Dyke  Gold  Mines,  Ltd. 

Officers  and  operations   81 

Big  Portage  lake. 

Geology  westerly  to  Birch  lake  (plan)   173 

Refs '. 170,  171, 173, 182, 189 

Bigley,   R 81 

Bigwood  Gold  Mines,  Ltd 52 

Bilous,  J 64 
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Bilsky,  A.   M 89 

Birch  lake. 

Refs 158, 175 

Game    on     190 

Plan  sliowiug-  survey   172 

Springhole   lake   and,   geology    ...174-177 
Birch  Lake  river. 

Refs 158.  173,174 

Soil  on    185 

Timber  on    189 

Birkett,  E.  H 103 

Bishop,  A.  L 92 

Bissonette,  E.  J 64 

Black  ash    (Fraxiitns  saiiibitci/oiia )    .  .    189 

Black  bear  (Ursits  Ameri<(inu.'<)    190 

Black  Donald  Graphite  Companv,  Ltd. 

Officers    .'. 118 

Operations     11(5-118 

Ref 40 

Black  Donald  grapiiite  mine,  Whitefish 

lake    39 

Photo     117 

Black  duck   {Anas  obscura) 190 

Black,  John   '. 68,  69 

Black,  John  H 100 

Blanchford,  W.   H.   F 95 

Blast  furnaces   138-140 

Blow,  J.  W 126 

Bluffv  lake    168, 184, 191 

Blithfield  tp 120 

Bobs  lake   Ill 

Bolton,  Albert  J 79 

Bonanza   gold   claim    67 

Bond   and   Bird    25 

Bonuses. 

Sec  Dividends  and  Bonuses. 

Booth  Brick  and  Lumber  Co.,  Ltd 25 

Booth,  C.  J 103 

Booth,  C.  Jackson    104 

Booth,   George  K 69 

Borthwick,   "\V 43 

Boston    Creek    50 

Mine  fires  at    4 

Boston  McCrea  Gold  Mines,  Ltd. 

Officers  and  operations   77 

Ref 52 

Both,   S.  G 116 

Boundaries. 

Marking,  mining  claim  in  uiisurveyed 

territory    49 

Bourkes  Mines,  Limited. 

Officeis    and    operations    77 

Bourne,  F.  G 103 

Bowers,  E 32 

Bowman,   John    134 

Boyd  Brick  Company,  Limited. 

Operations    133 

Boyd,   ir 32 

Boyd.    Robert     133 

Bradley,    S 133 

Bragg,*  John    113 

Brampton   Pressed   Brick   Co 25 

Brant,  A.   F.    88 

Brantford,   City  of    33 

Brebner  (or  Gamey)  feldspar  quarry. 

Operations Ill 

Brent,  Charle'^  124 

Brewer,  Price  and  Sullivan 9  and  n 

Brewer,   Messrs 105 
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Plants     133-136 

Prices    23 

Producers    25 

Value  of  production,  1915-19    3 

Bridges,  Ernest   H 81 

Brigham,   A.    F 84 

Brissette,   Joseph    69 

British  America  Oil  Co.,  Ltd 45 

British  American  Xickel  Corporation. 

Officers    70 

Operations      70,  71,  73 

Ore   production,   1919    18 

Smelting  and  refining  operations  ....      17 

British  Chemical  Company 41 

British  Foundation  Ovens,  Limited    ...      22 
British    Matachewan    Gold    Mines,    Ltd.     52 

British  Molybdenite,  Limited   55 

British  Possessions  Exploration  Co.,  Ltd.   52 

Britnell,  Agnes   127 

Britnell  and  Companv,  Ltd. 

Officers    ". 127 

Operations    126, 127 

Ref 37 

Britnell,  Edward 127 

Britnell,   William    127 

Broadhead,  A.   X 89 

Broadwell  and  Son,  B 25 

Bronson  Marble  Quarries,  Ltd. 

Officers  and  operations   122 

Brouse,  W.  H 100 

Brown,  A.   H viii,  61,  66 

Brown,  D.   L 32 

Brown  Feldspar  Potash,  Ltd 54 

Brown,   Robert    37 

Brown,   S.  M 70 

Browne,  Iv.  C 73 

Brownscombe  and  Sons,  11 25 

Bruce  copper  mines. 

Operations    74 

Ore  production,  1919   IS 

Bruce  Mines  Trap  Rock  Company,  Ltd. 

Officers  and  operations    133 

Ref 37 

Brule  lake    168 

Brunner  Mond  Canada,   Ltd.   29,   37,  47,  55 

Bruss,  G.   M 69 

Brvden,  R.  C 116 

Buck,  J.  L 25 

Bucke  tp 95,  96 

Buckingham  Mines,  Ltd. 

Officers  and  operations   SO 

Buckley,  C.  S 89 

Buffalo  Mines,  Ltd. 

Dividends    and    bonuses    paid.  .12,  13h,  92 

Officers    91 

Operations    91,  92 

Profit    tax    57 

Refs 9,10,54,100 

Building  permits. 

Ontario   cities    23 

Bull,  George  A 68 

Bungalow  Brick  Co.,  Ltd 32 

Bunting,  R.   F US 

Bureau  of  Mines*. 

Constituted  a  separate  Department.,    viii 

Burgard,  H.  P 96 

Burgess,  William    134 

Burke,   V.   A 116 

Burkell,  R.  B 68 
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]'.uikhol(l(-r.  Geo 32 

Burlinstou  Heights    136, 138 

Bunneister,  "Wm.  A 69 

Burrows.  A.  G ix,  219,  222 

Burton-Muiiro  gold  property   77 

Burwash,  E.   M. 

Geological  reconnaissance  into  Patricia 

bv   viii,  157-192 

Bush,"H.  T 115 

Bushell,    Wm 25 

Butler  and  Sons,  J.  E : 32 

Butler,  W.  J.  J 90 

Butchart,   D 73 

Butwcll,   Richard    25 

C. 

Cabana,  Jr.,  Oliver    25,  80 

Calabogie    39 

Caledonia  gypsum  mine    119 

Caledonia  Springs  Co.,  Ltd 43 

Calkins,  H.  W 132 

Callan,  C.   M 136 

Calcite  veins. 

Windy  lake  nickel  area 198 

Camburn  Silver  Mines,  Ltd. 

Officers  and  operations   106 

Ref 52 

Cameron,    R 64 

Cameron,  W.  M 29 

Campbell  and  Fairburn    S4,  98 

Campbell,  Angus 104 

Campbell,  C.  A.,  mining  recorder 52 

Campbell,  C.  L 106 

Campbell,  C.  L.,  and  associates 8,  9 

Campbell,   Duncan    77 

Campbell,  Neil  F 32 

Campbell's  Sons,  R 28 

Camsell,    Chas 1 76  and  n 

Canada  Cement  Co.,  Ltd. 

Accident  at  plant 64,  65 

Operations,  plants  8  and  5    127 

Refs 29,30 

Canada  Company,  The    55 

Canada  Corundum  mill    110 

Canada  Crushed  Stone  Corporation,  Ltd.     37 

Officers    127 

Operations    . 127, 128 

Canada  Feldspar  Corporation,  Ltd.   ...      38 

Canada  Iron  Foundries,  Ltd 55 

Canada  Lime  Co.,  Ltd 29 

Operations    127 

Canada    Petroleum    and    Refining    Cor- 
poration, Ltd 52 

Canada    Plaster    Board    Company,    Ltd.  119 
Canada   Sand-Lime   Pressed   Brick   Co., 

Ltd 36 

Canadian-American  Resources,  Ltd.   .  .  .      52 

Canadian  Ceramics,  Limited    52 

Canadian   Concrete   Products   Co.,   Ltd.     32 

Canadian   Copper  Co 214,  216 

Canadian  Electric  Ore  Smelters,  Ltd..      52 

Canadian  Fireclay  Products,  Ltd 52 

Canadian  Fluorite,  Ltd 39 

Canadian  Furnace  Company,  Limited. 

Iron  blast  furnaces  of   21 

Officers  and  operations   139 

Canadian  General  Electric  Company  of 

Peterborough '.  . .  .     28 
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Canadian  Geological  Survey 210 

Canadian  Industrial  Minerals,  Ltd. 

Operations    115, 116 

Profit  tax,  fluorspar    58 

Ref 39 

Canadian-Kirkland  Gold  Mining  Co.,  Ltd. 

Operations    78 

Ref 8& 

Canadian  Marble  Quarries,  Ltd 52 

Canadian  Mexican  Oil  Co.,  Ltd 53 

Canadian  National  Clay  Products  Asso- 
ciation          27 

Canadian  Oil  Companies.  Ltd 45 

Canadian  Porcelain  Company,  Ltd 28 

Canadian  Pressed  Brick  Co.,  Ltd 25 

Canadian"  Salt  Company,  Ltd 47 

Canadian  Steel  Corporation,  Ltd 21,  33 

Canadian    Sulphur   Ore   Company,   Ltd.     41 

Officers  and  operations    121 

Canadian  Wood  Products,  Ltd 25 

Canagoma    Mining      and    Development 

Co.,    Ltd 53 

Canboro  Gas  and  Oil  Co..  Ltd 54 

Capelton  Chemical  Fertilizer  Co 124 

Cardiff  tp 115 

Cariboo   lake    207 

Carlsbad,   Limited    43 

Carlyle,  E.  J 70 

Carlyle,  W.  A. 

Description  of  Nickelton  smelter  and 
electrolytic  refinerv  at  Deschenes  bv     17 

Ref ." '.      70 

Carmichael,  A.  D 74 

Carmichael,  H.  G 84 

Carson  gypsum  mine   119 

Carson,  John  W 95 

Carswoll,  Thomas   124 

Carter,  W.  E.  H. 

Little     Dan     mispickel     deposit     de- 
scribed   by    218 

Cartier     207 

Carveth  Gold  Mines,  Ltd 53 

Cartwright,  Morgan  R 90 

Cascaden  tp 198,  204 

Case,  W.  G 120 

Casey-Cobalt  mine. 

Accident  at    64,  65 

Casey-Cobalt    Silver    Mining    Company, 

Limited     9 

Dividends  and  bonuses  paid 12 

Officers  and  operations 92 

Profit    tax    57 

Casey  Mountain  Mining  Company,  Ltd. 

Officers    93 

Operations    92,  93 

Casey  tp. 

Silver    output,    1919    9 

Ref 92 

Castle  Mining  Company,  Ltd. 

Operations    107 

Castle  claim  (R.S.C.  101). 

iSilver  mine    8, 101 

Cat  River  basin. 

Drainage  basin  and  water  power,  191, 192 

Geology   170-174 

Catharine   Gold  Mines,   Ltd 53 

Catharine    tp 50,  77 

Cecebe    lake   and   feldspar   property. .  .   Ill 


1920 


Index 


241 


PAGE 

Cedar  and  Net  Lakes  nickel  area.  .  .207-219 

Acknowledgments      209 

Cedar    lake    nickel    deposit 211-213 

Contact     of     serpentine     and     Kee- 

watin    (photo)    212 

Geology     209-211 

Introduction     193 

Kev    plan     208 

Maps     207,208 

Mineral    occurrences,    other 214-219 

Minor    occurrences    214-218 

Mispickel    deposits    214-218 

Pyrrhotite   deposits,   other 213,214 

Cedar   river    183 

Cement,  Portland. 

Review     29-33 

Statistical    summar}-,    1919 2 

Value  of  production,  1915-19    3 

Cement  products. 

Manufacturers    of    32 

Output,    1919     31 

Statistics,   1916-19    32 

Central    Operating    Co.,    Ltd.     (Foster 

Lease) 8,9,53 

Chalmers   Lime  Works    29 

Chamljers,  W.  C 133 

Chambers,       McQuigge      and      Caffrey 

Company,   Ltd 133 

Chambers-Ferland    silver    mine 103 

See  also  Aladdin  Cobalt  Co.,  Ltd. 

Champion  Brick  and  Tile  Co 25 

Chapman    tp Ill 

Charlebois,    J.    P 77 

Chatham  Cement,   Tile   and   Block  Co., 

Ltd 53 

Chatham  Sand  and  Gravel  Co 33 

Chatliam,   Wallaceburg    and    Lake   Erie 

Ry.  Co 33 

Chemical  composition. 

Norite     micropegmatitc     at     Windv 

lake    ".   206 

Chestnut,    W.    D 29 

Chick  Contracting  Co.,  Ltd 34 

Chippawa     22 

Chittenden,  L.  A 109 

Choquette,  H.  A 81 

Christie.  C.  R 127 

Christie,  Henderson  and  Co.,  Ltd 29 

Operations    128 

Christie,  William    09 

Christison,  G.   B 106 

Church.  Melvin  B 120 

Churchill  Mining  and  Milling  Company, 
Ltd. 

Officers  and  operations    89 

Churchill    tp 89 

City  of  Cobalt  Mining  Co.,  Ltd. 

Dividends  and  bonuses  paid    12, 13?i 

See  also  Mining  Corporation  of  Can- 
ada, Ltd. 

Clark,  Alonzo    32 

Clark,    E.    B 110 

Clark,  G.  M 98 

Clark   Metals,   Ltd 53 

Clark,   W.   H 32 

Clarke.   K.   S 74 

Clay  Co.,  Texas   103 

Clav  products. 

Industries  during  1919    23-28 
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Clay  products*. — Con. 

Production    and    values,    1919 24 

Review    23-28 

Statistical  summarv,  1919    2 

A'alue,   1914-19    ..." 24 

Clay  Products  Agency.  Ltd 53 

Clay  Products  Co 25 

Clays. 

Agricultural  value.   Trout  Lake  river 
area    186 

Clifton  Porcupine  Mines,  Ltd 53 

Officers     81 

Operations     81,  82 

Climate. 

Line  of  Sixth  Meridian,  etc 186-188 

Meteorological   data  :    tal)li' 187, 18S 

Patricia 186 

Cline,   C.   H 109 

Cloutier,   J 64 

Clydach,   Wales. 

Matte    shipments    to    16 

Ref 19 

Coates,    W.    T 115 

Cobalt   S 

Cobalt  and  nickel  compnuuds.  v:iUie  of 

total  production    4 

Colialt  Central  Mines  Co..  Ltd. 

Dividends  and  ])onuses  paid    12,13/!. 

Cobalt  Comet  Mines,  Ltd. 

Dividends  and  bonuses  paid    12 

Cobalt-Frontenac    Alining    Co.,    Ltd....        6 

Gold  jiroduction    5 

Officers    and    operations    116 

Colialt  Lake  Mining  Co.,  Ltd. 

Dividends  and  lionuses  paid    12, 13« 

See     also      Mining     Corporal  ion      of 
Canada,  Ltd. 

Cobalt  metal. 

Production,    silver    mines,    li)04-19..      14 

Silver  output,  1919    9 

Recoveries    and    payments 11 

Silver  mine  ])roduction    14 

Statistical  summary,  1919    2 

Value  of  production,  1915-19    3 

Value   of   total    production,    inchuliiig 
cobalt    oxide    4 

Cobalt  oxide. 

Statistical  summaiy,  ] 919    2 

Cobalt  Provincial  Mining  Co.,  Ltd 9 

Officers  and  operations   92 

Cobalt    Reduction     Company 9t),  100 

Tieatment    and    reduction    statistics.      15 

Cobalt  series. 

Cedar  and   Net   Lakes  ari^a    211 

Cobalt   silver   area. 

Shipments,      1904-19.      and      average 
price  per  oz 8 

Cobalt  Silver  Queen,  Ltd. 

Dividends  and  bonu.tes  paid 12 

Cobalt    silver    refineiies     5 

Cobalt  Townsite  Mining  Co.,  Ltd. 

Dividends  and   bonuses  ])aid    .  .  .  .13  and  /( 
See     rt/.s'o      Mining     Corporation      of 
Canada,  Ltd. 

Coboconk     127,  136 

Cochrane   ()roi)eitv    (Temiskaming   Min- 
ing Co..  Ltd!)    106 

Coffey,  R.  C 79 

Cohen,    Ben     123 
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Coke. 

Price,  fuel,   brick   j)laiit.s    2-4 

Production     22 

Statistical    review     22 

Coldwater    limestone   quarry    128 

Coleman,  A.  P. 

Big  Dan   misinckcl   deposit  described 

by    216 

Chemical      composition      of      iiorite- 

micropegmatite    by    206 

Drift    deposits    in    Windy    lake    area 

described    by     207 

Geology  of  Windy  lake  area  by.. 204-20(5 
Gossan  at  Windy  lake  described  by.   206 

Quoted  on  Net  lake  area 214 

Suggests   ore    deposits    below    Windy 

lake   198 

Refs 197,  200,  204 

Collins,    Charles    73 

Collins,  E.  A 73 

Collins,  F.  Howard    107 

Collins,    John    32 

Collins  silver  mine. 

Operations     107 

Colonial  Oil  Fields,  Ltd 53 

Colquhoun,  Wm 133 

Colwell  Sand  and  Gravel,  Ltd 53 

Concrete  Pipe  and  Products  Co.,  Ltd..     53 

Conger  tp 50 

Coniagas  Silver  Mine. 

Operations     92-94 

Pioneer   drag-line  excavator    (photo)     94 

Ref 10 

Sauerman  drag-line  excavator  (photo)    93 
Coniagas  Mines,  Limited. 

Dividends  and  bonuses  paid    12 

Officers     92 

Operations    93,  94 

Profit    tax    58 

Refs 9  and  n 

Sale   of   Trethewey   mine   to 106 

Coniagas  Reduction  Company,  Ltd. 

Accident   at  plant    64,  65 

Officers    and    operations     140 

Refs 15,93,94 

Coniston   smelter. 

Operations    and    officers    74 

Ref 18 

Conlin.   H.    T 138 

Connell,  J.  N 129 

Connolly   talc   mine    124 

Connors  and  Daly  mica  mine    123 

Consolidated  Iron  and  Steel  Corporation, 

Ltd 19 

Officers  and  operations    120 

Construction  and  Paving  Co.  of  Ontario, 

Ltd 34 

Contact  Bay  Mines,  Ltd 53 

Officers     67 

Production     66 

Contractors'  Supply  Co.,  Ltd 29,  37 

Cook,  J.  S.,  and  Son   37 

Cooke    lake    219 

Cooper,  W.  H 25 

Copper. 

Blister:  statistical  summary,  1919..  2 
Production  (silver  mines),  1917-19.  14 
Statistical  summary  (in  matte),  1919  2 
Value  of  production,  19L5-19 3 


PAGE 

Copper  Cliff. 

Smelter  at    73 

Copper  Queen   claim    221 

Prospect    (pliotoj     222 

Corkill,  E.   T 73 

Big  Dan   mij-pickel   depo.sit    described 

by     217 

Corkill    tp 107 

Corless,  C.  V 74,  200 

Corlett,  A.   S 32 

Corson,  Clayton  S 90 

Corundum. 

Value  of  production,  1915-19 3 

Corundum,  Limited. 

Officers    and    operations    110 

Costigan,    T 120 

Costs. 

Fuel,  sand,  lime,  l)rick    36 

Peat  operation,  Alfred  jx-at  l;og.  .  .  .    151 

overhead:    Alfred    peat    liog 152 

selling,   at   Alfred    149 

turning    and    cubing    147 

Cottingham,   J.   W 89 

Cottingham,    S 89 

Cousins,  Thos 138 

Cowain  Fluorite  Mining  Co.,  Ltd 54 

Cowan,    James    81 

Cowdry,  W 32 

Cowie,    George    S 138 

Craig,    Andrew     130 

Craig,   E 88 

Craig,  E.  G.   R 73 

Craigmont     110 

Crane,  G.  A 70 

Crang,  J 25 

Cranston   Estate,    F 28 

Crapser,  John  C 109 

Crawford  Skead  Gold  Mines,  Ltd 53 

Crean,  C.  G 82 

Crean  Hill  nickel  mine. 

Accident    at     64, 65 

Ore   production,    1919    18 

Ref 73 

Credit  Forks  Tile  and  Brick  Co.,  Ltd .  .      25 

Operations   and   officers    134 

Creighton  nickel  mine. 

Accident  at   64,  65 

Officers  and  operations    73 

Ore   production.   1919    IS 

Creitzman,  E 64 

Crewe    Bros ' 32 

Crews,  H.  R 107 

Crews-McFarlan   Mining  Co.,   Ltd 9 

Officers    and    ojierations    on    Bartlett 

mine     107 

Croesus  gold   mine. 

Vein    at,    Munro    tp 220 

Contract   of   lava   tlows    (photo)....   221 

Cromwell,    Robert    H 68 

Cronin,  Dennis  E 130 

Crookston  limestone  quarry    128 

Crookston   Quaiiics,  Ltd 53 

Crosby,    A.    B 114 

Cross  and  Wellington    39 

Cross,  J.  G. 

Lake  Shebandowan      Nickel  Deposit 
report   bv    225-234 

Refs ix,  9, 193 

Cross   Lake    95 
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Cross  Lake  Silver  Minima  Co.,  Ltd. 

Officers     95 

Operations     94,  95 

Cross,  Wellington  and  Bowman    116 

Crouter,    J 61 

Crown  Reserve  Mining'  Co.,  Ltd. 

Dividends  and  ];onuses  paid    12 

Officers  and  operations    95 

Eefs !t.lO,  88,  96 

Crumble,  J.  A 95 

Crushed  Stone  Co..  Ltd 37 

Officers     129 

Operations     1 28, 129 

Culver,   F.   L 91 

Cummino-,  A.  E.   116 

Cunningham,    Jas 104 

Currie,  Col.  J.  A 140 

Currie,  E.  J 81 

Curry-Wettlaufer  mill. 

Operations    110 

Curtin,    Frances     25 

Curtis,  Alfred  H 82 

Cuthbert,    John     127 

Cyanide. 

Improvements  in  numufaclure    S 

D. 

Daigle,   Thomas    120 

Dale,   James    138 

Dancaster,  E,  A. 

Quoted    on    "super   cement" 30 

Dane  Copper  Company   78 

Darling,  H.  W ' 88 

Davidson     Consolidated      Gold      Mines, 

Limited     6,  53 

Gold  production,   1919    5 

Davidson  Gold  Mining  Co.,  Ltd. 

Officers   and   operations    82 

Davies  Estate,   Robert    134 

Davis  and  Son,  John   28 

Davis,    Xorman    B 115 

Dawson,  A.  0 1.34 

Day,    James     77 

Deiler,  Albert  and  Co 25 

Deller  and  Sons,  Geo 25 

Deiler,  Wm.   H 25 

Deloro     Smelting     and     K(^fiiiing     Co., 

Limited     15 

Officers  and  operations   141 

Refining  operations    141 

Deloro   tp 81 

Delta  Lime  Co.,  Ltd 29 

Dempster,  Thos 95 

Dennis,   John    B 70 

Dennison,  C.  L SO,  91 

Denny,  James  J 100 

Denver,    Col 94 

Denyes,    Horace    34 

Department  of  Mines.  Ontariit.  creation 

of     viii 

De  Peneier,  H.  P 82 

Deroche    tp 69 

Deschenes,  F.  E 139 

Deschenes,  Que. 

Electrolytic  refinery   at,  described...  17 

Detroit  Canadian  Oil  and  Gas  Co.,  Ltd  53 

Dethloff ,   W.   L 74 

Deveney  and  Campbell    32 
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Cedar  and  Net  Lakes  area 209 

Lake    Shebandowan  area    (dikes)  .  .  .   228 

Dickens  tp 42 

Dickenson,  J.  G 104,  107, 194 

Dickson  Creek  Silver  Mines,  Ltd. 

Officers  and  operations   95 

Dickson,  W.  J 138 

Dill  quartz  quarry. 

Operations     73 

Dillon,   John    32 

Dillon,    W.    A 112 

Dingman,  A.  H 157 

Dinwoody,    J 81 

Dividends  and  bonuses. 

Gold  mining  companies 7 

■Silver  mining  companies    12 

Dixon,   Gordon   F 105 

Dochart  Brick  and   Tile   Works    25 

Dodds,    Andrew    116 

Dolan,    John    25 

Dolly   Varden    132 

Dolmage,  Sydney   32 

Dolomite  Products  Co.,  Ltd 53 

Dome  and  Dome  Extension. 

Gold   production,   1919    5 

Dome   gold  mine. 

Accident   at    ()4,  65 

Dome  Lake. 

Gold    production     5 

Dome  Lake  Minijig   and   Milling  Com- 
pany            6 

Officers    83 

Operations     S3  84 

Dome  Mines  Company,  Limited    6 

Dividends  and  bonu.ses  paid    7  82 
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Operations    !^2  83 

Dominion  Bridge  Company,  Limited...    '  17 
Dominion    Improvement    and    Develop- 
ment Co. 

Officers    124 

Operations     123  124 

Dominion  Mim-s   and   Quarries    [(][  133 

Dominion  Reduction  Co. 

Operations     95 

Ref 97 

Treatment   and  reduction  .'statistics..      15 

Dominion   Salt   Co.,   Ltd 47 

Dominion    Sewer   Pipe    Company 28 

See   also   Dominion   Sewer   Pipe   and 
Clay  Industries,  Ltd. 
Dominion  Sewer  Pipe  and  Clay  Indus- 
tries,  Ltd '. 25,  53 

Dominion  Water  Power  Branch    ..19Di,  193 

Don  Valley  Brick  Works   25 

Operations     134 

Donaldson,    H.    L 91 

Donnen  Feldsj)ar  Co.,  Limited    ...  38 

Doolittle,    C.    M 128 

Dorfnu\n,  A §7 

Dougherty,    Thos 25 

Douglas,   W.  E 134 

Dowling,  D.   B 176   and    n.   178n 

Dowliiig  tp 204 

Downing,   C.    E 126 

Dows,   David    70 

Draf  ton    siding     1  n 
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Drainage  basins  and  waterpowers. 

Cat    River    l)asin    191, 192 

Lino   of  sixth  meridian,   ete 190-192 

Trout  Lake   River   basin    192 

Wenasaga   river    191 

Dreany  magnetite  claims    120 

Drummond  Fraction,  Cobalt. 

Operations    95 

Duck   lake    190 

Dutt'erin  Oil  Company,  Ltd 53 

Dunlap,  David  A 84 

Dunn,  J.   H 70 

Dunn,  John  J 140 

Dwyer,  P.  J 115 

Dwyer  fluorite   deposit    115 

Dye,   Norman   E 108 

Dyment,    Noah    11 G 

E. 

Eager,  Frank  J 75 

Eagle   Rock  lake    (now  Moose   lake)  .  .   202 

Ear  falls,  English  river   186 

Earle,  E.  P 100 

East  Kent  Oil  Producing  Co.,  Ltd. .  .  .     5.'? 

East  Neebish  island    133 

Eastern  Mining  and  Milling  Co.,  Ltd..      53 

Eby    tp 50,77 

Edwards  and  Wright,  Ltd 9 

Operations     96 

Edwards,  Grordon  C 115 

Edwards,    W.    G 113 

Edwards,  W.  S 82, 133 

Elarton   Salt   Works   Co.,   Ltd 47 

Eldorado  talc  mine. 

Flowsheet    125 

"  Gratalc "     mill     and     power     house 

(photo)     124 

Talc    mill    (photo)     125 

Eldorado  Mining  and  Milling  Co.,  Ltd.     48 

Officers     124 

Operations    124, 125 

Eldorite,    Limited     48 

Eldridge,    Geo 32 

Electro-Metals,  Limited,  Welland.22,  46, 133 

Elgin  tp 128 

Ellins,    Wesley    137 

Elliott  and  Sons,  Jas 25 

Elliott,    Charles    25 

Elliott,  C.  R 197,  209 

Elliott,  G.  A.,  K.C 68 

Elliott,  J.   A 32 

Elliott,   Robert    42, 113 

Elliott,  R.   A 141 

Elliott,  Wm 25 

Elzevir  tp 38 

Emmerson,    Roy    193 

Empire  Limestone  Co 34 

Employees. 
Number      and      wages      paid,      1919, 

mines    of    Ontario    2 

English  river. 

Mean  monthly  tlow   191«. 

Ref 157,  158,  181,  186 

Soil    on     183 

Timber  on    189 

Upper  Ear  falls  (photo)    190 

Ennis,   R.   J 87 

Erie   Investment,   Ltd 53 
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Erie  Sand   and  Gravel  Co.,  Ltd 53 

Erin     138 

Erosion. 

Fishing  Point,  Pelee   island    35 

Point    Pelee     35,  36 

Eshelman,  E.  T 39 

Esler,  G.  W 129 

Esler,  Mrs.  W.  H 129 

Ess    Creek    mica    mine    123 

Essex,    Fred    89 

Essex  Land  Corjjoration,  Ltd 32 

Estlin,  E.  S X 

Eureka  Flint  and  Spar  Company,  Ltd. 

Operations     Ill 

Refs 38,46 

Eureka    Molybdenite    Corporation 53 

Evans,   David   Owen    74 

Eveliug,    W 95 

Evered,    N.    J 82 

Everett   lake    : 107 

Exchange. 

Effect  of  adverse   8, 11 

P'-xeter  Salt  Works  Company,  Ltd 47 

F. 

Fairburn,    Wm 106 

Fairlie,   M.   F 98 

Fairview   claim,  Net   lake   area    214 

Fairy  phosphate  mine   123 

Farlinger,    Mr 158 

Farmers'   Mining  Co.,   Ltd 53 

Farnham,    F.     . 120 

Farr,  Mrs.  L.  G 37 

Fasken,   Alex 82, 100 

Fasken,   David    100 

Fatalities. 

See  Accidents. 

Faulkner,  J .   E 32 

Federal  Mining  Co.,  Ltd 54 

Fees. 

Analyses    and    assavs    59 

Natural  Gas  Act    ." 58 

Recording    fees     57 

Sand  and   gravel    33,  57 

Felsite  dikes. 

Windy   lake   nickel    area    198 

Feldspar. 

Production  and  producers    38 

Price   38 

Review    38 

Statistical  summary,  1919    2 

Value  of  production,  1915-19    3 

Feldspars,    Limited    38 

Operations    Ill 

Feldspar  Milling  Co.,  Ltd 38 

Feldspar  Products  Co.,  Ltd 53 

Feldspar  Quarries,  Ltd 38 

Officers     115 

Operations    Ill 

Feldspar    station    112 

Ferguson,    G.    B 110 

Ferro-alloys. 

Production    22 

Ferro-Alloys  Iron  and  Coke  Co.,  Ltd..  53 
Ferro-silicou. 

Production     22 

Filteau,   C.   A 100, 104 

Finkeustaedt,  F.  C 91 
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Finucano,  T.  K 82,  9S 

Fiimcane,    Thos.   ^V itX 

Fires     4 

Fish. 

Sixth  meridian  line,  etc 190 

Fishing-  point,  Pelee  island. 

Erosion    at     35 

Fitzgerald,   James    122 

Fletcher,    A.    E IIG 

Fletcher,  Capt.  R.  H 89 

Fletcher,  D.   H 116 

Fletcher,   J.    H 32 

Fletcher,   J.    M 116 

Fletcher,  M.  E 116 

Flieler,   Edward    29 

Fluorspar. 

Price   38 

Production    and    producers    39 

Profit    tax   revenue    58 

Review     39 

Statistical  summary,  1919    2 

Value  of  production,  1915-19 3 

Fluorite. 

Mines,  Southern  and  Eastern  Ontario  116 

Flynn,   A.   E 77 

Flynn,  J.  P.,  Jr 68 

Flynn,  T.  J 88 

Foley   gold   mine    68 

Folger,   F 122 

Fonthill  Gravel  Co.,  Ltd 34 

Forbear  Sand  and  Gravel  Co. 

Operations    137 

Forbear,   Thos.  E 137 

Forbes,  D.  L.  H 80 

Fort  William  Brick  and  Tile  Co 25 

Forwell,   Jos.   H 34 

Foster  and  Cram. 

Operations     129 

Foster  Cobalt   mine. 

Operations     96 

Foster  Cobalt  Mining  Co.,  Ltd. 

Dividends    and    bonuses    paid 12 

Foster   Lease    (Central  Operating  Co.)       9 
Foster  Lease   (C.  L.  Campbell  et  al.) .       9 

Foster  Potterv  Company   28 

Foster,    Robert    R 34, 129 

Foster  silver  mine   8 

Accident    64,  65 

Fowiken  Island  lake    112 

Fowler,  Senator  Geo.  X 90 

Fox,    Geo.    J 25 

Analysis     225 

Contorted       schists       and       gneisses 

(photo)     223 

Nickel    discovery    223,  224 

Fox   (Vulpcs  vulgaris)    190 

Fradenburg,  John  B 32 

Frank,  H.  A 109 

Franz,  W.  C 138 

Freda    stn..    National    Transcontinental 

ry 157 

Gneiss  at    161 

Keewatin    inclusions    in    gneiss    near 

(photo)     159 

Soil:  from,  to  Lac  Seul 182-184 

Freight. 

.\fred   to   Montreal   and   Ottawa....   149 
Frid  Bros 25 


i>a(;k 
Friday   Xo.   1    and   2   claims,    Xet    lake 

area     2U 

Frontenac  Graphite  Mining  Co.,  Ltd...      54 

Frontier  Oil  and  Gas,  Ltd 54 

Frood  nickel  mine    200 

Frood   Extension   mine    75 

Frost,  Geo.   H 25 

Fuel. 

Brick   and   tile   iilants,    cdusumiption.      24 

Cost,    sand-lime    brick     3() 

Drying   of   peat    145 

Peat  production   at  Alfred    148 

Scarcity     23 

Fuller,  F.  F 91 

Furnace  Falls    (Lyndhurst). 

First  iron  furnace  in  Ontario  built  at   120 

G. 

Galetta     23,121 

Gallagher  Lime  and  Stone  Co.,  Ltd..  29,  37 

Gallagher,    Ziba    6S 

Gamble,   W.    P 128 

Game. 

Sixth  Meridian  Line,  etc 189.190 

Gardiner,  William    25 

Garson  nickel  mine. 

Operations     74 

Ore   production,   1919    18 

Gauthier,  G.  H.,  mining  recorder 52 

Gauthier    tp 81 

Gear,   William   L.   1 95 

General   Electric   Company  of   Schenec- 
tady, X.Y '. 123 

General     Examining     and     Developing 

Co.,    Ltd 53 

Genesee  Mining  Co.,  Ltd. 

Operations     5>6 

Geneva    lake    207 

Gentilere,  F 64 

Gentles,    Chas 77 

Geological    Reconnaissance     into     Pat- 
ricia     viii.  157-192 

Climate    1S6-188 

Drainage  basins   and  waterpowor.  190-192 

Geology  1.59-181 

Cat  River  basin   170-174 

Sixth     Meridian     from     Freda     to 

Lac  Seul    159-165 

sketch   plan    160 

Springpole    I^akc    and     Birch    lake 

174-177 

Summary     lsl-lS2 

Table  of  glacial  striae    182 

Trout    Lake    River    basin 177-180 

Wenasaga    river    165-170 

Introduction:    field-work    157, 158 

Soil     1S2-186 

Timber,  game   and    lisli    Is8-190 

Gibson,   Homer  L 81 

Gibson,    Thos.    W 157 

Introductory  letter  by ix-xi 

On    mispickcl    deposits    in    Xet    lake 

area     217 

Gilchri.st,  H.   J 124 

Gillespie,   G.   A.,   M.P.P C^S 

Gillespie,  George  H 121.  126 

Gillespie.  George  H.,  and  Co 126 

Gillies,    Alfred    32 
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Gillis,  J.  H 70 

Ginn,  H.   G.^  mining  recorder    52 

Glasscoat  Sewerpipe  and  Conduits,  Ltd.     53 

Glenn,  E.  G 134 

Globe,    A.    R 70 

Globe    Graphite    Mining-    and    Refining 

Co.,    Ltd 39,40 

Gloucester    tp 131 

Glover,   A.    S 116 

Gneiss. 

Inclusions  in   (photo)    162 

Keewatin      inclusions      in      (photo), 

near   Freda    159 

Goderich  Salt  Co.,  Ltd 47 

Godfrey  and  Co.,  Thos 25 

Godson    Contracting    Co.,    Ltd 34 

Gold. 

Boston  Creek  and  Munro    77,78 

Canada's    place    in    production 4 

Dividends  and  bonuses   7 

Extraction  per  ton   5 

Labour  shortage  and  strikes   4,  5 

Larder    Lake    SO,  81 

Matachewan     88 

Gold. 
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Porcupine     81-88 

Producing  mines    6 

Production  bv  properties,   1919    ....        5 
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Statistical    review    4-8 
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World   output    4 
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Operations    :  . .  .  .      84 

Gold  Nugget  Products  Co.,  Ltd 53 

Goldale  Mines,  Ltd 53 
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Development    116 

Golden   Summit  Mining  Co.,  Ltd 54 

Gooderham,    George    H 132 

Goodwin,  \Y.  M 140 

Gordon  Granite  Co.,  D.  J 37 

Gordon,  W.  A 79 

Gossan. 

Windy    lake     206 

Gosselin  Gold  Mines,  Ltd 89 

Goudreau  pyrite  mine. 
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Operations    74,  75 

Goudreau    station,    Algoma   Central    ry.     76 
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Govenlock,  J.  M 25 

Gowanlock,  James    25 

Gowdy,    W 132 
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Receipts  from    52 
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Graham,    J 64 
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Operations     126 
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Grant,  C 64 
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Hall.    Oliver     74 
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Ltd 2S 
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Profit   tax    (talc^    58 

Henderson.  R.  1 89 

Henlve.  E.   S 67 

Hepburn.    John    T 122 

17.    M.    P.\RT   I. 
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Holmes.    Thomas    131 
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Hoppins  feldspar  deposit. 
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Howlett,    Fred    26 
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Profit    tax     58 
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Huffman  feldspar  deposit. 

Ojierations     112 
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Banded  rock  near  Lac  8eul 164 

Hunnisett,  Jas.  E 209 

Hunter,  A.  W '7 
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Huntsville    Brick    Co 20 

Kurd,    Ralph     79 

Hurd,  Walter  A 79 
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Hurlburt,   George  W 112 
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Hurst,    P ^5 
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Hutchinson,   F.  L S3,  96 
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Hydro-Electric  Commission. 
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I. 
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Illustrations. 
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Inland  Oil  and  Gas  Co.,  Ltd 54 
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See  Northpines  mine. 

Michigan    Builders'    Supply    Co 34 

Michigan  Central  Railroad  quarry   ....    130 

Mickle,    Chas 221 

Micropegmatite. 
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Morse,   George   F " 132 

Mosa    tp 44 

Mosher  and  McKav   (Waldman  Lease) 

9,  106 

Moss    tp 233 

Mukwa  claim,  Net  Lake  area    214 

Mumf ord,  W.  J 75 

Munich,  A.  G 122 

Prosecution     63 

Mnnro  nickel  area    219-223 

Analyses    of    ore 221 

Copper   Queen  claim    222 

Geology  and  ore  body    220 

Introduction     194 

Location     219 

Munro    tp 77,  219 

Munro,    William     113 

Murphy,  John  A 138 

Murphv   lead   mine    122 

Murphy,   W.    E 141 

Murray-Mogridge    gold    property. 

Operations     78 

Murray-Mogridge  Mines,  Ltd.    . 54 

Murray  nickel  mine. 

Accident    at    64,  65 

Operations     70,  71 

Ore   production,    1919    18 

Photo     71 

Musclow,    Fred   W 115 

IMutch,   D.   A 140 

Myer,  J.  G 81 

Myering,    Herman     108 


Napanee   Brick   and   Tile   Co 26 

National    Abrasive    Companv,    Niagara 

Falls     ■ 22 

National    Fire    Proofing    Companv    of 

Canada,    Ltd '. 26 

National    Graphite.    Ltd 40 

National  Mines,  Ltd. 

Operations    100 

National  Petroleum  Co.  of  Pretrolia,  Ltd.    56 
National  Potash  Corporation,  Ltd. 

Officers  and  operations   114 

National   Portland   Cement   Co.,   Ltd..     30 
National   Sand   and   ^Slaferial   Co.,   Ltd.     34 

Natural    gas    43 

Fuel  consumjitioii,  tile  plants    24 

Statistical    summary,    1919     2 

Value    of    production.    1915-19    3 

Revenue    from     56 

Natural  Gas  Acts,  191S,  1919 x 

Natural  gas  tax. 

Revenue  from   57 

Neeve,  C.  G 140 

Neilly,  B 96, 104 

Nepean    tp 129 

Net  lake. 

Coleman  on  copper  and  nickel  claims 

in  area    214 

Molybdenite  property  on    219 

Pvri-hotite   deposit   at    193,194 

Refs 207,  210,  211,213 
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New,   Edward    26 

New,   Herljcrt    134 

New  Poreuj^iiie   Imperial   Mines,   Ltd..      54 

New,   Robert    134 

Niagara  Falls   22 

Niaj^ara  river. 

Dred{;i]i<>'  in   57 

Niagara   Sand  Corporation    34 

Nichols  Chemical  Co.,  Ltd 41,  6S 

Operations   of    75,  76 

Profit  tax    (pyrite)    58 

Nichols  Gold  Mining  Co.,  Ltd 54 

Nichols,  J.  C 73 

Nickel. 

Silver  mines  i)ioduction,   1!H)4-in    ...      14 
Statistical  summary  (metallic  and  in 

matte)     '. 2 

Value  of  production,   li)l5-ll)    3 

Nickel  and  copper. 

Statistical   review    16-lS 

Nickel-copper. 

Gold  production  in   refineries 5 

Industry  during   191!)    16 

Biitish    America    Nic!;el    Corpoiation 
smelting  and  refining  operations..      17 

Mining  and  smelting,  1915-19 IS 

Ore  production    18 

Profit  tax  revenue    58 

Nickel   lake    67 

Nickel  Lake  Mining  Co.,  Ltd. 

Officers    68 

Production      67 

Nickel  oxide. 

Statistical  summary,   1919    2 

Value  of  total  production    4 

Nickel   sulphate   and   carbonate. 

Statistical  summary,   1919    2 

Niekelton  smelter. 

New  smelter  at :  operations  described     17 

Otficers  and  operations    70 

Photo     71 

Nieol    tp 106,  107 

Nipissing,  District  of    42 

Nipissing  Extension  Klines,  Ltd 54 

Operations    103 

Nipissing  mine. 

Accident  at   64,  65 

Refs 10,11 

Nipissing  Mines  Co.,  Ltd 13;i 

Nipissing    Mining    Co.,    Ltd. 

Capital    and    otficers    100 

Dividends   and   bonuses   paid    ...13and7i 

Officers    100 

Operations 100-103 

Ore    reserves 102 

Outside  properties    103 

Profit  tax     58 

Refs 8,  9 

Treatment  and  leduction   statistics..      15 
Non-metallic  minerals:    statistical   sum- 
mary,   1919    2 

Value  of  pioduction,  1915-19    3 

Xorembega    station    223 

Norite. 

Contact    of,    and    granite    gneiss    at 

Windy  lake    198 

AVindy  lake  area   202 

Noiite-micropegmatite. 

Windy  lake,  chemical  composition    . .    206 
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North  Burge.ss  tp Ill,  123 

North  Cliff  Mines,  Ltd 54 

Oflficers  and  operations    108 

Northern  Customs  Concentiators,  Ltd. 

Officers    103 

Operations      103 

Ref.s 96,104 

Northern  Oilfields,  Ltd 54 

Treatment  and  reduction   statistics..      15 
Northern    Ontario's    Great    Mines    De- 
veloping Co.,   Ltd 54 

Northern  pyrites  mine. 

Name  changed  to  Northpines   (q.v.) .      68 
Northpines  Mining  Company,  Ltd. 

Officers  and  operations    65 

Norton,  Alsey    26 

Norton  Companv,  Chippawa 22 

Norton,  T.  W.   .' 26 

Norwalk  gold  mine. 

-SVr  Manxman  gold  mine. 
Noyes  fluorite  deposit   115, 116 

Accident  at    64,  65 

Nul)rik  Products,  Ltd 54 

O. 

Oakes,    Harry    79 

O'Brien   and  Fowler    38 

Operations    114,  115 

O'Brien,  J.  A 104 

O'Brien,  J.  Andnose    141 

O'Brien,    M.    F 141 

Oiirien,   M.   J 104 

O'Brien,  M.  J.,  Limited    9,  107 

O'Brien  silver  mine. 

Otficeis  and  operations    104 

Refs 10,11 

O'Connor,    Dan 214 

Odell  and  Sons,  Wm 26 

Ogani    lake     168 

Ogilvie,    Shirlev    97 

O'Gorman,  D.  R 109 

O'Gorman,  Geo.  S 109 

O'Holloran  feldspar  deposit   115 

O'Holloran,    Michael     115 

Oil  and  Gas  Producers,  Ltd 54 

"  Oildag "     40 

Oil  Springs  Tile  and  Cement  Co 32 

Ojibway,  near  Windsor 21 

Okawaw-Kenda  Gold  Mines,  Ltd 54 

Olanski,   N 64 

Oliver  Rogers  S.tone  Co.,  Ltd 37 

Onaping  river   202 

Changes  in  railway  at    203« 

Onaping    station     .  .' 203,204 

Oneida  Lime  Co.,  Ltd 34 

Oneida  tp 40,129 

Ontario  Agricultural  College   45 

Ontario   Barium  Co.,  Ltd 54 

Ontario  Bureau  of  Mines 31 

Ontario    Cement,    Ltd '. .  .      54 

Ontario  Exploration  Syndicate,  Ltd. ..54,  56 
Ontario  Feldspar,  Limited. 

Oflficers  and  operations    1 1-' 

Refs 38,  4(),   54 

Ontario  Gravel  Freighting  Co.,  Ltd.    .  .      34 

Ontario  Gypsum  Companv.  Ltd 40 

Officers* 120 

Operations    119,  120 
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Ontario  Hydro-Electric  C'oniiiiissidii .  .  1S)]h 
Ontario  Kirkland  Gold  Mines.  Ltd. 

Officers     70 

Operations     TO,  SO 

Ontario   Paving   Brick   Co.,    l.iniilcl .  .  .      I'O 
Ontario    People's    Salt    and    .Soda    Co., 

Ltd -J  7 

Ontario  Rock  Co.,  Ltd 'M 

Officers  and  operations    L'l;) 

Ontario  Sewer  Pipe  and  Clnv   I'lodiicts, 

Ltd ■ 5J: 

Ontario  Sewer  Pipe  Company. 

See    Ontario    Sewor    I'lpc    and    ('l;i\- 
Products,    Ltd ".     £S 

Officers  and  operations   123 

Ontario    Smelters    and    Rctinerics,   Lim- 
ited          15 

See  also   Metals  Clicmicid.   Linii: cd. 
Ontario  Stone  Corporation,  Lid .'17 

Officers  and  operations   1.".2 

Ootchi     1!"1 

Ootchi    river    KiS 

Ord  lake. 

Gneiss   formation   al     1()2 

Soil    18;; 

Ref lilO 

Orde,  Jno.  A 33 

Ore  Chimney  Mining  Co.,  Ltd. 

Officers  and  opeiations-    IK! 

O'Reilly,  T.  E 2() 

Oreniovisk,   J 6  4 

Orr,   F.  0 155 

Orser  and  Kraft   Company    ll.'« 

Orser  Mica  Co 42 

O2:)0rations     12-". 

Orser,    Sherman    114 

Orser,   Sidney  H 11 ::.  1 22.  123 

Osawatomie.   Kansas    103 

Osmium,  price  of   19 

Ostcrhout,    Peter     33 

Ott   Brick  and   Tile  Mfg.  Co..  Ltd 2(i 

Ottawa   Brick   Mfg.   Co..   Limited.    The  2(i 

Owen  Sound  Brick  Co..  I>iniiled.  The.  .  2(i 

Owaissa   siding    207 

Oxford  Cobalt  Silver  Mines,   Lid 54 


Pacaud  tp 77,  7S 

Page,  Geo.  H 32 

Page.    Walter    1 22 

Painter,  C.  L 92 

Pakwash  lake. 

Mica  prospect  on    ISO,  ISl 

Pegmatite    dikes    (photo )     178 

Ref  s 1 5S.  1 79.  1  '>i2.  1 «;." 

Timber     189 

I'alladiuni. 

Price     19 

Palm.    Jacob    33 

Palnier-Paine    Mines,    Ltd 54 

Operations     108 

Palmer,    S.    H 134 

Papaonga    river     191 

Paragon-Hitchcock    Mines.    Ltd. 

Operations     1  OS 

Paris  Sand  and  Gravel  Co 34 

Park.  Hugh    100 

Parker,  N.  R.  P 92 
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Parker.  W.  R.  P 98 

Parkhurst.   A.   J 120 

Parks    Bros 29 

Parry  Sound  Iron  Company,  Ltd. 

Iron  blast  furnaces  of   21 

Officers  and  operations   14(1 

Pairy  Sound  mining  division. 

Receipts    from     52 

Recorder's    report     50 

Parsons,  A.  L. 

On  molylidenite  property  on  X^t  lake  219 
Patricia,  district  of. 

See    Geological    Reconnaissance^    into 
Patricia. 
Patricia  mine.  Jiostou  cieek. 

Fire  at   4 

Patro,  John  D 11'* 

Patten  lake    Ifi3 

Patten.  T.  J.,  O.L.S 137.  ItiO 

Patterson,  Alfred  E 112 

Patterson,    Robert    J 115.  1. '.7 

Paxton    and    Bray    2ii 

Peace   River   Petroleum,    Ltd 54 

Pearce,  A.   S 127 

Pears  and  Son,  James    2(> 

Peat     Committee     (Second     Report     of" 

Joint)      142-15f'. 

Boiler   difficulties    144 

Committee  Ijusiness  expenditures    .  .  .  155 

Cost  of  turning  and  cubing  •[)ex\\ .  .  .  .  147 

Costs  of  operation,  Alfred   bog 151 

overhead     152 

Distribution   of   moneys   expended...  149 

Drying  of  fuel    1 45 

Expenditure   statement    151 

Expenses  of  opei'ation,  etc 15i) 

Freight    rates    119 

Fuel,  value  of  production,    1915  19..  3 

Harvesting    equipment     M5 

Introduction     Tl2 

Light   railwav    145 

Offices    " 1  14 

Plant  Xo.   1:     distribution   of  lime.  150 

expenditures     1 55 

operation    of    H5.  14<) 

trouble  sheet    153. 

Plant  Xo.  2:     operation   of    14i> 

trouble    sheet     154 

Plant    and   equipnu-nt    ex|icndituM' .  .  .  155 

Production    ami    ])rice    43 

Repairs     14  7.  11^ 

Selling  costs  at  Alfred    149 

Summary    of    expenditures    151") 

Sumnmry  of  work  during   1919    ....  148 

Statistical    summary,    1919     2 

T(>sting   the   two   macliines    142-144 

Tremble  sheets    15.'M55 

Peat    lake    Kil 

Peech,   S.   B 91 

Peek.    R.    T 92 

Peerless  Gold  Mines,  Ltd. 

Opeiations     78 

Pegmatite. 

Dike     in     Keewatin     rocks,     Pakwash 

lake    (jihoto )    178 

Pelee  island. 

Situation   re   sand   and   gravel   at....  35 

Pellatt.   Henrv   M S7.  iis,  i;;5 

Pembroke   Brick   Co 27 
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Penn-Canadian  mine.  page 

Accident     64,  65 

Penn-Ca^iadian    Mines,   Limited    9 

Dividends    and   bonuses   paid. ..  .13  and  n 

Officers    and    operations    104 

Profit    tax    58 

Pennsylvania  Feldspar  Company,  Ltd. 

Officers     113 

Operations    112,  113 

Pensions. 

International     Nickel     Company     of 

Canada's    scheme    72 

Peranink,  J.  P 64 

Perch     190 

Peridotite. 

Cedar  and  Net  lakes  area 209 

Perkins,   Geo.   A 37 

Perry  fluorite  deposit. 

Operations     116 

Perry,  W.  W 98 

Peters  Coal  Company    128 

Peterson    Lake    Silver    Coljalt    Mininj;- 

Co.,  Ltd 9 

Dividends  and  bonuses  paid 13 

Operations    104 

Petrol  Oil  and  Gas  Co.,  Ltd 54 

Petroleum. 

Bounty     447i 

Crude,  production  by  fields    44 

Industry  during  1919    44 

Price    44?i 

Refineries  and  their  output   45 

Review    44,  45 

Statistical    summary    (crude),    1919.        2 
Value  of  production   (crude),  1915-19       '3 
Petrolia  and  Enniskillen. 

Petroleum  production    44 

Pfaff,    W.   E 33 

Pf eiffer,  P.  C 100 

Phelan     207 

Phinn,  Geo.  E 27 

Phippen  and  Field  27 

Phippen,  Geo.  E 27 

Phillips  and  Co.,   Thomas    27 

Pliillips,  R.  M 124 

Phosphate  of  lime   (apatite). 

Production  and  shipments,  1915-19..     46 

Review     45-46 

Statistical    summary,    1919     2 

Value  of  production,  1915-19    3 

Pickerel     190 

Pickering,    Mildred    137 

Pig  iron. 

Blast    furnaces    in    operation    20 

Industry  in   1919    21 

Prices    21 

Value  of  production,  1915-19 3 

Pike    190 

Pike  claim.  Net  lake  area   214 

Pine    lake 162 

Soil     183 

Pine  Ridge  Post,  Lac  Seul 157, 158 

Soil   at    184 

Timber   at    189 

Pittsburgh    and    Northern    Ontario    Ex- 
ploration    and     Development     Co., 

Ltd 54 

Pittsburgh    Corporation    55 

Pittsburg  Lorrain    Syndicate,   Ltd 9 

Operations     110 


Platinum.  PAGE 

Average    price    19 

Recoveries    of    19 

Statistical    review    19 

Statistical    summary,    1919    2 

Value    of    production,    1915-1!» 3 

Value   of   total   production    4 

Piatt,   L.    C s2 

Plaxton,  G.  G 113 

Playfair,  James    140 

Pleistocene. 

Windy  lake    207 

Plunkett,    Thos 98 

Poe    Mining   Company    19 

Poillon,  Edward   82 

Point  Anne,  Ont 127, 130 

Point  Anne  Quarries,   Ltd 37. 

Officers    and   operations    130 

Point  Pelee. 

Erosion  at   35,  36 

Pomeroy,  Robert  W 91 

Ponsford,  A.  E 34 

Poplar    (Populas   tremuloidcs) 188,189 

Port  Arthur  and  Kowkash  Mining  Di- 
visions. 

Receipts    from    52 

Port  Arthur  Mining  Division. 

Recorder's  report   49 

Revenue  from   52 

Porcelain  and  refractory   linings. 

Production     2S 

Porcupine  Crown  Mines,  Ltd. 

Dividends   and    bonuses    paid    7 

Operations    8S 

Gold   operations    95 

Porcupine  gold  area. 

Gold  production,    1919    5 

Production  and  percentage  to  total 

of  Province   6 

Total   gold   production    6 

Porcupine-Keora  Gold  Mines,  Ltd. 

Operations     88 

Porcupine  Krist-Thompson  Mines,  Ltd.  56 
Porcupine  Mining  Division. 

Recorder's    report     49 

Revenue  from   52 

Porcupine  Paymaster  Mines,  Ltd 54 

Port  Colborne. 

Matte  shipments  to    16 

recoveries      16 

Ref 127 

Refining   and   recoveries    18 

Summarv   of  operations:    statistics..  18 

Port    Credit    Brick   Co.,    Ltd 27 

Portland  cement. 

Production    in    1919     29 

Potash  recoveries   30 

Portland  tp Ill,  112,  115 

Porquis  Junction,  near  Porcupine 18 

Potash. 

Recovery  plant  at  Port  Colborne....  30 
Pottery. 

Manufacturers     27 

Production    26,  27 

Value    of   production,    1915-19 3 

Powell    tp 88,157 

Powerful  silver  mine. 

See  Silver  Diadem  Mines.  Ltd. 

Powers,    Michael    F Ill 

Prast,    Frank    33 
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Pre-Algoman. 

Cedar  and  Net  lakes  area 209,  210 

Predmore,   H.   S 12-t 

Premier    Oil    and    Gas    Produeiiig    Co., 

Ltd 54 

Premium  Gold  Mining-  ;nul  Kx})loration 

Co.,    Ltd 54 

Prescott,   Coiporation   of    37 

Presgrave,    R 197,  209 

Preston,    F.    C 81 

Preston,   S.   R 127 

Preston,  W.  A 68 

Preston,  W.  E SI 

Price   and   Smitli    27,  135 

Price,    Charles    II 135 

Price,   George    135 

Price,  Ltd.,  Jno    27 

Operations    135 

Prices. 

Brick 23 

Cobalt     11 

Feldspar     38 

Fluorspar     39 

Fuel     (wood,    coal    or    coke_.    natural 

gas),  brick  and  tile  plants 24 

Iridium     19 

Osmium     19 

Palladium     19 

Peat     43 

Petroleum     44rt 

Pig  iron   21 

Platinum     19 

Quartz     (silica) 46 

Sand-lime   brick    36 

Silver,   1904-19    8 

Silver,    average.    1904-19    8 

fluctuations   in    11 

Prince   Edward   County   Oil   Co.,   Ltd..  54 
Princess  mine. 

Shipments    97 

Production  (mineral). 

Falling    oft'    in    1 

Quantity,    value,    employees,    wages, 

mining     2 

Summarj-   of    statistics,    metallic    and 

non-metallic,   1919    2 

Total  \-alue,  metals    4 

Total,    of    metals    (table) 4 

Value,  1915-19  (table)    23 

Profit  tax. 

Revenue    from     57 

Prospectors'   Development,   Ltd 55 

Proudfoot    tp 50 

Provincial  Assay  Office. 

Directions  for  samples    60 

Revenue    from     56 

Schedule   of   charges    59 

Work  done  at   58 

Provincial   Brick  and   Tile   Plant 27 

Provincial   mine    93 

Public  Lands  Act    33 

Puebla,    Col 94 

Purcoll   and   Hitchcock  claim. 

Development    and    owner    108 

Purcell,    George     1 08 

Puree!!,    Patrick     108 
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Quartz-porphyry. 

Cedar  and  Net  lakes  area    210 

Quartz-porphyry  schist. 

Cedar  and  Net  lakes  area    210 

Quartz   quarries    133 

Quartz   (silica). 

Review     46 

Shipments    and    shippers    46 

Statistical  sumnuuy,  1919 2 

Value  of  production,  1915-19    3 

Queensboro    pyrite    mine     121 

Queenston   Quarry   Co.,   Lid 37 

Operations     130 

Quinlan  and  Robert soji,  L1d 37 

Operations    128 

R. 

Racine,    "Wis 81 

Rae,    W 04 

Bailwavs  and  Canals,  Dept.  of 34 

Rainvilie,    F.    II 81 

Rainville,  H.  B 81 

Rama  tp 130 

Rand   Consolidated    Mines.   Ltd 41 

Officers     77 

Operations     76 

R.A.P.    Gold    Mining    Co.    of    Boston 

Creek,  Ltd 55 

Rawlins,    J.    W 73 

Rayner,   G.  W 133 

Rayner,    Richard     126 

Rea  Consolidated  Gold  Mines. 

Dividends  and  bonuses  paid   7 

Reany,   John    66 

Redington,  John  92 

Redeemer  gold  mine    66,  67' 

Redeemer  Mining  and  ililling  Co 67 

Red   Hill   claim,   Net   lake   area 214 

Red-Line    Prospectors,    Ltd 55 

Red    or    White-tailed    deer    {OdocoUeus 

Virginmnus  horeolis)    189 

Red  pine    (Finns  rrsiiios(t)    189 

Red  Star  Brick  and  Tile  Company.  Ltd. 

Operations    135 

Rees  and  Company,  Limited    .34 

Rees,  D.   J .* 76 ' 

Rceve-Doliie  Mines,  Limited    9' 

Officers    and    operations    108' 

Refineries     140-141 

Refractory  linings. 

Production      28 

Reid,  C.  P 37 

Reid,    F.    D 92 

Reid,   F.   D.    (trustee)     :) 

Reid,    John     95 

Reinhardt,    Carl    95 

Reliance  Silver  ^fincs.  Ijtd 9" 

Operations     104 

Rcf 96 

Renwick,    John    119 

Rentals. 

Land    and   gravel    56 

Reynolds    feldspar    pit    1  l.'i 

Richardson,    Alfred    ]  11 ,  1 1 3 

Richardson    and    Son,    .Lames    :  27 

Rideau  Canal   Supply  Co.,   Ltd 37 

Operations     130,  131 
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Ridgeville   Concrete   AVorks    33 

Right  of  Way  Mining  Co.,  Ltd. 

Dividends   and    lionuses   paid    1?> 

Officers  and  operations    104 

Refs i>,  lo;; 

Robertson  and  Company,  ]•)..  litd. 

Operations     1  .">  1 

Ref 2[),:\7 

Robertson,   D 1  .">  1 

Robertson  Estate,  J  as 2'-'' 

Robertson,  J.  F 74 

Robertson,  K.   G Si) 

Robillard,   Bruno   E 131 

Robillard,  H.  and   8on    37 

Operations     1  •">  1 

Robinson,  A.  H.  A. 

Report  on  magnetic  sin\e\-  df  W'iiidx' 

lake,   by    .' '.  200 

Robinson,    Edward     32 

Robinson,    James    lOii 

Rockwood     1 2i) 

Rocsand  CompaTiy,  Ltd. 

Officers    and    operations    138 

Roddy  and  Monk    3.7 

Rogers   and   Co.,  F 37 

Rogers,  George  R 8!),  90 

Rogers,    R.    P 02 

Rogers,  \V.  R. 

Ref viii 

Statistical   review   liy    l-()0 

Rognon  gold  min(>. 

Accident     0 4,  (iu 

Ref fit) 

Rognon   Golil   Mines,  Limilod    C^^\ 

Rolfe,  W.   J 73 

Rollins,   D.   W 27 

Roscoo,    H.    L 71 

Ross,  James  G 9,3 

Rotk,   R.  J 109 

Rothwell,    T.   E 5S 

Round    lake    1  ()3,  234 

Drainage    system     190,191 

Rowan  or  mountain   asli    (  Piinif;  Anicri- 

cana)     1S9 

Rowatt,    George    1 58 

Royalty. 

Sand  and  gravel   33,  5() 

R.W.F.  Mines,  Ltd 'y\ 

Ryan,    Frank     1 3S 

Ryan,    Samuel     13S 

S. 

Sadler,   F.   L 27 

Saint  Antonio  Mining  and   Exploration 

Co.,    Ltd 53 

St.  Clair  river. 

Dredging    in     57 

St.  David,  Niagara  tp 130 

St.   Marys  Cement   Co.,  Ltd 30,54 

St.   Marys  Cement,  Limited. 
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Produceis     28 

Statistical   summary,    1919    2 

Value   of   production,   1913-19    3 


1920 


Index 


259 


PAGE 

Slialiiimeiii  lake    158,  177,  1S9 

Slialiumeni  river 158,  175,  177,  189 

Hhale  Brick  Co.  of  Canada.  Ltd 27 

Shanty  Narrows,  Lac  Seul,  157,  15S,  1(54, 168 

Sliarpe,  Captain  A.  L 74 

Sliarpe,   Senator   Win.   II 68 

Shaw,    J.    W 92 

Slicardown,    AVni 64 

Sholjandowan  nickel  area. 
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Refineries,  silver-cobalt  operations  in 

Ontario,    1919    16 

Sliipnients  and   silver  conlculs.   1904- 

19     10 

Shipments    of    ore,    concentrates    an<l 
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"  Solid  Lubricants." 

Bulletin    entitled,    (|uoted     40 

Soule,    W.    H 74 
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Recorder's    report     50 

Revenue    from    52 

Timmins    feldspar    deposit    115 

Timmins  graphite  mine. 

Operations    US,  119 

Screen  test  and  analysis    119 

Timmins  Graphite  Mines,  The 40 

Timmins,  John    1 15 

Timmins,  Jules  R 84 

Timmins,  L.   H 84 

Timmins,  Noah  H 84 

Tip  Top  copper  mine   234 

Tisdale    tp 82 

Tivani  Electric  Steel  Company,  Ltd. 

Operations     140 

Toronto     22 

Toronto  Brick  Co.,   Limited    29,36 

Operations    1-^5,  136 

Toronto   Brick,   Ltd 55 

Toronto     Cement     Products     Company, 

Ltd .".      55 

Toronto  Glencoe  Oil  Co.,  Ltd 55 

Toronto    Harbour   Commission    22 
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Operations     74,  75 

Victory  Silver  Alining  Co.,  Ijil    55 

Violet  mine. 

Sliipments     97 

Vogt,   A.   E 108 

W. 

Wabigoon    lake     66 

Wachman  Mining  and  ^lilling  Co.,  Ltd.  55 

Operations    67 

Wachman,  Roliert 67 

Waddell.  J.  C. 

Quoted    on    petroleum    production    in 

Lambton   co 1  J 

Wagar,   Richard    Ill 

Wages. 
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INTRODUCTORY  LETTER 

To    THE    HOXOUBABLE    H.    MlLLS^ 

Minister  of  Mines. 

Sir, — One  of  the  chief  aims  of  the  Bureau  of  Mines  is  to  collect  and  publish 
authentic  information  regarding  the  mineral  resources  of  the  Province,  especially 
of  those  regions  which  have  as  yet  been  little  explored. 

To  the  latter  category  belongs  the  larger  part  of  that  vast  territory  which 
extends  northward  and  westward  of  Lakes  Superior,  Huron,  and  the  Georgian 
Bay-Mattawa  line.  In  parts  of  this  territory  the  prow^pector  has  been  at  work 
for  a  number  of  years,  but  his  labours  have  perforce  been  confined  to  those  areas 
naturally  accessible  or  which  have  Ijeen  made  so  by  man. 

Both  the  southern  and  northern  slopes  of  the  watershed  between  the  Great 
Lakes  and  Hudson  Bay  are  well  provided  with  rivers,  which  with  their  tributaries 
are  invaluable  for  prospecting  purposes,  for  in  Ontario  the  prospector's  chief 
means  of  travel  is  the  canoe.  Some  of  the  rivers  of  the  Great  Lakes  flow  in  a 
southern,  others  in  a  soutliea stern,  and  still  others  in  a  southwestern  direction, 
with  many  deflections  in  their  course,  and  these  radiating  waterways  permit  of 
much  of  the  territory  on  the  soiithern  slope,  which  is  mainly  rocky  in  character, 
being  penetrated  and  explored.  The  construction  of  the  Canadian  Paciflc  rail- 
way, by  providing  an  east  and  west  or  cross-country  route,  greatly  facilitated  the 
prospector's  work  in  this  part  of  the  Province  by  lessening  the  distances  to  be 
travelled  by  water,  and  bringing  supplies  and  provisions  nearer  the  scene  of  his 
labours.  This  result  was  also  contributed  to  at  later  stages  by  the  building  of 
the  Algoma  Central  and  Hudson  Bay,  the  Canadian  Korthern,  and  the  Fort  William 
branch  of  the  Grand  Trunk  Pacific  railway. 

The  northern  side  of  the  watershed  is  of  very  much  larger  extent  than  the 
southern,  and  its  physiography  is  quite  different.  Here,  leaving  the  new  District 
of  Patricia  out  of  sight  for  the  moment,  are  several  great  river  systems  all  flowing 
northward.  The  Abitibi,  Mattagami.  Kapuskasing  and  Missinaibi  and  other  large 
streams,  occupy  the  eastern  side  of  northern  Ontario,  and  converging  as  they  flow, 
pour  their  united  waters  into  James  Bay  at  the  estuary  of  the  Moose.         . 

The  central  portion  of  this  northern  area  is  occupied  by  the  river  system 
of  the  Kabinakagami,  Kenogami  and  Drowning  rivers,  together  with  that  of  the 
Ogoki.  botli  systems  connecting  with  the  All)any,  that  great  stream  which  drains 
much  of  southern  Patricia  and  the  northern  portions  of  Thunder  Bay  and  Algoma. 
Little  more  than  tlie  names  of  these  rivers  are  yet  known,  and  the  territory  they 
drain  is  almost  entirely  unexplored.  From  Pagwa  station  on  the  Xational  Trans- 
continental railway,  about  80  miles  west  of  Hearst,  a  water  route  to  James  Bay 
may  be  followed  with  no  portaging  except  in  extreme  low  water  periods.  This 
route,  via  the  Pagwachuan,  Kenogami  and  Albany  rivers,  is  quite  feasible  for 
gasoline-driven  freighting  pointers,  and  was  used  by  Capt.  C.  M.  McCarthy,  of  Elk 


vi  Introductory  Letter  No.  4 

Ijake,  iu  1917.    During  the  i^resent  year,  1920,  the  route  is  being  adopted  to  reach 
the  iron  deposits  of  Belcher  islands  in  Hudson  Bay. 

To  the  west,  the  area  is  occupied  by  four  smaller  water  basins,  one,  that  of 
Lake  Nipigon,  and  another  drained  by  the  Kaniinistiquia  and  Pigeon  rivers,  both 
of  these  water  systems  entering  into  Lake  Superior.  A  third  is  that  which 
discharges  its  waters  through  the  Seine  and  Eainy  rivers,  into  Lake  of  the  Woods, 
while  the  fourth,  lying  to  the  north,  drains  into  Lac  Seul  and  the  Winnipeg  river, 
its  waters,  like  those  of  the  third  of  these  basins,  falling  into  Lake  Winnipeg 
and  by  way  of  the  Nelson  'river,  finally  into  Hudson  bay. 

Previous  to  the  building  of  the  railways,  little  beyond  the  banks  of  the  rivers 
and  the  shores  of  the  lakes  was  open  to  the  prospector.  On  the  northern  slope,  much 
of  the  territory  is  composed  of  marsh  and  bog,  and  it  was  impossible  to  carry 
prospecting  far  inland.  The  building  of  the  Temiskaming  and  Northern  Ontario 
railway  assisted  greatly  in  opening  up  the  eastern  portion  of  the  New  North, 
while  the  National  Transcontinental,  running  from  east  to  west  through  the 
great  Clay  Belt  and  crossing  the  northbound  rivers,  enabled  the  prospector  to 
penetrate  into  the  inter-stream   areas. 

The  extensive  development  of  the  pre-Cambrian  formations  which  occupy 
the  greater  part  of  this  region,  offers  a  prospecting-ground  unsurpassed  in 
America,  or  indeed  in  the  world,  for  its  potential  mineral  wealth.  To  the  truth 
of  this  statement,  the  Sudbury  nickel  field,  the  silver  mines  of  Cobalt,  and  the 
gold  fields  of  Porcupine  and  Kirkland  Lake,  with  the  numerous  other  gold  camps 
undergoing  development,  bear  ample  witness.  On  the  coastal  plain  the  older 
locks  give  place  to  Devonian  and  Silurian  limestones,  which  are  exposed  in  the 
banks  of  the  rivers,  and  overlying  or  contained  in  which  are  found  deposits  of 
gypsum,  lignite,  refractory  or  porcelain  clays,  and  iron  ores.  Reasoning  from 
the  similarity  of  these  formations  to  those  of  southwestern  Ontario,  in  which 
petroleum,  natural  gas  and  salt  occur,  it  is  not  unreasonable  to  expect  that  similar 
deposits  may  yet  be  disclosed  here. 

As  for  the  District  of  Patricia,  which  was  added  to  Ontario  in  1912,  there 
has  been  little  prospecting  there  as  yet.  The  pre-Cambrian  rocks  predominate, 
except  towards  the  coast  of  James  and  Hudson  bays,  where,  like  the  territory 
to  the  east,  Palaeozoic  formations  overlie.  The  district  has  an  extent  of  146,000 
square  miles,  and  as  a  whole,  may  be  termed  a  virgin  field.  In  it  four  large 
rivers  take  their  rise,  namely,  the  Kapiskau,  Attawapiskat,  Winisk  and  Severn. 
The  first  two  run  into  James  bay,  and  the  latter  two  into  Hudson  bay.  These 
with  their  affluents  drain  the  larger  part  of  the  district,  but  there  are  other 
streams  which  empty  into  the  Albany  river  and  Winnipeg  waters. 

The  available  information  obtained  by  explorers  and  geologists  regarding 
Patricia  was  assembled  by  Dr.  W.  G.  Miller,  Provincial  Geologist,  and  published 
as  Part  II  of  the  Twenty-first  Annual  Report  of  the  Bureau  of  Mines,  1912. 

In  co-operation  with  the  Department  of  Mines  at  Ottawa,  the  Bureau  last 
year  undertook  to  make  further  investigation  of  the  mineral  resources  of  that 
part  of  this  northern  territory  which  lies  between  Cochrane  and  Moose  Factory, 
in  the  region  drained  by  the  Abitibi  and  Mattagami  rivers.  J.  G.  Cross  was 
instructed  to  examine  the  pre-Cambrian  area  north  of  the  National  Transconti- 
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neutal  railway,  and  also  to  investigate  the  rock  associations  and  extent  of  the 
iron  ore  deposits  on  the  Mattagami  river.  Mr.  Cross  had  the  assistance  for  pro- 
visioning purposes,  of  the  expedition  under  W.  K.  Maher,  an  engineer  sent  out 
by  the  Temiskaming  and  Northern  Ontario  Railway  Commission,  to  explore  a 
route  for  a  possible  extension  of  that  railway  to  Moose  Factory.  For  the  Depart- 
ment of  Klines,  Ottawa,  M.  Y.  Williams  and  Joseph  Keele  reported  respectively 
on  the  Palaeozoic  geology,  especially  with  reference  to  the  possible  occurrence  of 
petroleum,  and  on  the  superficial  deposits,  particularly  those  of  clay  and  sand. 
Dr.  Williams  is  a  leading  Canadian  authority  on  ^Dctroleum,  and  has  spent  much 
time  in  examining  the  oil-fields  of  southwestern  Ontario,  while  Mr.  Keele  has 
made  a  specialty  of  clays  and  shales  and  of  their  utilization  for  commercial 
])urposes. 

The  reports  of  all  throe  explorers  arc  submitted  herewith,  and  are  combined 
to  form  Part  II  of  the  Bureau's  Twenty-ninth  IJeport,  under  the  title,  *'  The 
Abitibi  and  ^lattagami  Eivers  Xorth  of  the  Transcontinental  Railway.''  A  maj) 
of  the  area  traversed  accompanies  and  illustrates  the  re})orts.  The  data  presented 
regarding  the  iron  ores,  oil  possibilities,  and  deposits  of  refractory  cjay  of  a  quality 
surpassing  that  of  any  yet  found  in  Canada,  are  both  interesting  and  important. 
They  go  to  show  that  much  mineral  wealth,  some  of  it  of  a  nature  hitherto 
unsuspected,  exists  in  this  northern  region. 

I  wish  to  express  my  appreciation  of  the  courtesy  and  spirit  of  goodwill 
evinced  by  the  Department  of  Mines  at  Ottawa,  and  of  the  valuable  assistance 
of  R,  G.  McConnell,  Deputy  Minister  of  that  Department,  in  the  carrying  out  of 
this  expedition. 

I  have  the  honour  to  be,  Sir, 


^ 


Your  obedient  servant, 


Department  of  Mines, 
Toronto,  1920. 


Thos.  W.  Gibsox, 

Deputy  Minisier  of  Mines. 


Pliotn  b'j  J.   G.   Cross. 

Smoky  Falls,  Mattagami  Rivkk. 

These  beautiful  falls,  with  a  drop  of  86  feet,  receive  their  name  from  the  mist  which 

continually  hangs  over  the  crest. 


I.— PRE-CAMBRIAN  ROCKS   AND   IRON    ORE   DEPOSITS 

In  the  Abitibi=Matta8:ami  Area 

By 

J.  Q.  Cross 


Introduction 


Acting  under  instructions  from  Thos.  W.  Gibson,  Deputy  Minister  of  Mines 
for  Ontario,  the  writer  joined  the  party  which  was  in  1919  making  a  reconnaissance 
survey  of  the  proposed  extension  of  the  Timiskaming  and  Xorthern  Ontario  rail- 
way from  Cochrane  to  Moose  Factory.  He  was  instructed  to  examine  care- 
fully the  territory  along  the  projected  route  and  to  confine  the  work  to  the  pre- 
Cambrian  area.  The  Paleozoic  formations  and  clays  were  to  be  investigated,  re- 
spectively, by  M.  Y.  Williams  and  Joseph  Keele,  of  the  Department  of  Mines, 
Ottawa,  Dr.  "Williams  and  Mr,  Keele  were  to  report  upon  mineral  occurrences  of 
a  non-metallic  nature,  and  it  was  the  writer's  duty  also  to  examine  and  report  in 
detail  on  the  deposit  of  iron  ore  on  the  ]\Iattagami  river.  This  iron  ore  occurs 
in  Paleozoic  formations,  about  twenty  miles  north  of  the  pre-Cambrian  contact. 

The  pro])osed  route  of  the  Temiskaming  and  Xorthern  Ontario  railway  runs 
a  little  east  of  the  Abitil)i  river,  below  its  junction  with  the  Frederick  House  river, 
crossing  the  former  at  the  Canyon  and  continuing  northward  on  the  west  side  at 
varying  distances  from  the  river,  until  the  Paleozoic  sediments  are  reached.  The 
area,  therefore,  in  which  the  writer  worked  was  that  lying  between  the  Abitibi  and 
Mattagami  rivers,  bounded  on  the  south  by  the  Xational  Transcontinental  railway^ 
and  on  the  north  by  the  contact  between  the  pre-Cambrian  and  Paleozoic  rocks. 
Instructions  were  received,  however,  as  noted  above,  to  examine  the  iron  ore 
<lei)osits  on  the  Mattagami  river  in  the  Paleozoic  area. 

The  method  of  exploring  this  area  as  originally  planned,  was  to  run  explora- 
tion lines  east  and  west  from  the  main  water  courses  at  uniform  intervals  of 
about  fifteen  miles.  These  lines  were  for  tlie  purpose  of  discovering  and  locating 
any  rock  formation  that  might  l)e  deserving  of  more  detailed  examination.  It  was 
found  that  this  course  had  to  be  considerably  modified  in  the  field.  The  excessive 
rainfall  of  August  and  September  filled  the  great  areas  of  muskeg,  through  which 
it  was  necessary  to  pass,  so  full  of  water  that  they  were  little  better  than  marshes, 
so  that  this  method  of  exploration  had  to  be  abandoned  during  the  latter  part  of 
the  season.  The  months  of  June  and  July  were  very  hot  and  dry,  consequently 
traversing  these  great  areas  of  muskeg  was  a  matter  of  little  difficulty,  and  the  work 
as  planned  was  carried  on  satisfactorily  along  the  Abitibi  river. 

'  Tlio  offlpial  title  of  tlie  system  of  railway  lines  under  tlie  Dominion  Government  i3 
"  Canadian  National  Railways,"  but  for  the  sake  of  clearness  the  old  name  of  "  National 
Transcontinental "  is  retained  in  this  Report  throughout  to  designate  the  line  crossing 
northern  Ontario  from  east  to  west,  otherwise  known  as  the  Quebec-to-Winnipeg  Division. 
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Excepting  the  siderite  deposits  on  the  Mattaganii  river  no  minerals  of  economic 
importance  were  discovered.  Peat  bogs  covering  great  areas  were  everywhere 
observed,  hundreds  of  square  miles  being  covered  with  swamp,  underlain  with  peat, 
apparently  of  good  quality. 

Altogether  approximately  170  miles  were  covered  by  these  exploration  lines, 
almost  entirely  through  muskeg,  or  slash.  An  average  of  one  mile  per  hour  was 
considered  good  going.  The  only  rock  exposures  encountered  away  from  the  river 
bank  were  northeast  of  Newpost,  on  the  Abitibi  river.  Here  there  are  occasional 
outcroppings  of  garnetiferous  biotite  gneiss,  for  a  distance  of  about  ten  miles,  to 
the  vicinity  of  Little  Abitibi  river.  No  minerals  of  economic  importance  were 
observed. 

Mineral  Occurrences 

The  mineral  and  related  occurrences  may  be  briefly  referred  to  under  the 
following  headings : — 


Canyon  of  Abitibi  river. 

Metallic 

Numerous  quartz  and  calcite  veins  were  carefully  examined  for  traces  of 
gold   and   silver;   none   were   observed. 

Siderite. — At  the  head  of  Grand  rapids,  Mattaganii  river,  possibly  in  com- 
mercial quantities.     Inferior  material  at  the  foot  of  the  rapids. 

Limonite. — Occurs  sparingly  with  the  above. 

Chalcopyrite. — Occurs  sparingly  disseminated  in  a  number  of  quartz  veins 
examined,  and  similarly  in  the  ga))bro  of  the  Abitibi  Canyon. 

Non=Metallic 

Peat? — Enormous  areas  of  swamp  and  muskeg  are  underlain  with  peat.  The 
depth  is  uncertain.     The  quality  appears  to  be  good. 

Lignite.- — Lignite  beds  occur  along  the  lower  stretches  of  the  Abitibi  and 
Mattagami  rivers.  These  do  not  appear  to  have  sufficient  depth  or  lateral  extent 
to  be  of  economic  importance. 

'Rpp.  Ont.  Bur.  Min.,  Vol.  XIIT,1904;  Vol.  XV.  1906. 

'Rep.  Ont.  Bur.  Min.,  Vol.  VIII,  1899;  Vol.  XIII,  1904;  Vol  XX,  1911 


1920 


Pre=Cambrian  Rocks  and  Iron  Ore  Deposits 


Gi/p-'<um.^ — Gypsum  similarly  occurs  along  the  Moose  and  Abitibi  rivers. 

Pijrite. — Pyrite,  mixed  with  considerable  quantities  of  pyrrhotite,  occurs  as 
irregular  masses  and  lenses  impregnating  and  replacing  biotite  gneiss,  at  the  foot 
of  Island  portage,  Mattagami  river.  The  pyrite  is  not  sufficiently  rich  to  be 
considered  an  ore  of  sulphur.  The  sulphur  content  would  probably  not  exceed 
25  per  cent. 

Clay.- — Clays  of  a  refractory  nature  were  observed,  often  associated  with 
lignite  along  the  Mattagami  river,  below  Long  portage. 

Kaolin. — An  interesting  occurrence  of  highly  kaolinized  syenite  gneiss,  con- 
taining as  impurities  biotite  and  garnets,  was  observed  in  the  Canyon  of  Long 
portage,  Mattagami  river,  and  will  be  described  in  more  detail,  as  this  occurrence 
was  in  pre-Cambrian  rocks. 


Foot  of  the  Carrying  Places  portage,  Abitibi  river.     The  rock  exposures  are  hornblende 
and  biotite-gneiss.     The  dip  and  gneissie  structure  are  apparent  from  the  photograph. 


Qeologfy 
Abitibi  River,   Kettle  Falls  to  Paleozoic  Sediments 

At  Kettle  falls,  on  the  Abitibi  river,  there  are  exposures  of  hornblende-granite 
gneiss.  The  gneiss  appears  to  contain  inclusions  of  a  more  basic  rock,  which  has 
been  so  altered  that  the  original  constituents  could  not  be  determined.  These  in- 
clusions often  contain  much  epidote,  and  thin  seams  of  epidote  were  occasionally 
observed  in  the  gneiss  also. 

From  Kettle  falls  to  the  Carrying  Places,  a  distance  of  about  fifteen  miles, 
rock  exposures  are  rare,  and  consist  of  hornblende  and  biotite-granite  gneiss.  Xo 
inclusions  Avere  observed.     At  the  Carrying  Places  these  rocks  are  well  exposed  for 

•Rep.  On..  Bur.  Min.,  Vol.  Xin,  1004. 

'  Rep.  Ont.  Bur  Min.,  Vol.  XIII,  1904;    Vol.  XXVII,  191S. 
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Foot  of  Lobstick  portage,  Abitibi  river.     The  exposures -are  Inotite-syenite  gneiss, 
garnetiferous,  showing  effects  of  weathering. 


Burntwood  falls,  Abitibi  river ;  approximate  drop  fifteen  feet. 
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a  distance  of  about  three  miles,  and  the  gneissic  structure  is  highly  developed. 
From  here  to  the  head  of  Lobstick  portage,  a  distance  of  approximately  twenty 
miles,  only  three  small  exposures  of  rock  were  observed,  these  being  similar  to  the 
ones  described.  In  the  vicinity  of  Lobstick  portage  the  rocks  are  well  exposed; 
they  are  much  more  basic  than  those  observed  farther  south,  and  consist  of 
biotite-gneiss,  and  garnetiferous  biotite-gneiss,  with  occasional  small  segregations 
of  pyroxenite.  The  feldspar  is  greenish  in  colour,  well  striated,  and  is  probably 
a  plagioclase  variety.  Quartz  was  only  rarely  observed.  W.  A.  Parks  ^  describes 
these  rocks  as  augite  syenite.  This  series  of  rocks  continues  for  about  three  miles, 
becoming  more  basic  in  character,  until  at  the  head  of  Clay  Falls  portage,  the  rock 
is  a  typical  gabbro  gneiss,  with  alternating  bands  of  pyroxenite,  and  anorthosite. 
Two  miles  and  a  half  farther  north,  at  the  head  of  the  Oil  Can  portage,  the  rock 
is  a  typical  gabbro,  very  coarsely  crystallized  in  places,  the  gneissic  structure  having 
entirely  disappeared.    These  rocks  show  evidence  of  much  faulting  and  dislocation. 


Looking  north   (downstream)    from  the  foot  of  the  Canyon,  Abitibi  river. 


The  Canyon  presents  the  same  series  of  rocks  as  were  observed  at  the  Oil  Can 
portage.  The  cliffs  of  gabbro  are  high  and  precipitous,  forming  a  strong  contrast 
with  the  exposures  elsewhere  observed. 

Toward  the  foot  of  the  Canyon  the  gabbro  gives  place  to  a  gabbro  breccia,  and 
much  faulting  and  shearing  have  occurred.  In  places  chlorite  is  abundant,  seams 
of  epidote  and  narrow  irregular  dikes  of  felsite  also  were  observed.  Granite 
intrudes  the  gabbro  breccia  at  this  point. 

About  a  mile  below  the  Canyon  biotite-syenite  gneiss  appears.  This  rock  out- 
crops occasionally  to  the  foot  of  Otters  portage,  a  distance  of  about  twenty 
miles.  Two  miles  below  Otters  portage  the  Paleozoic  sediments  begin.  At 
Otters  portage  the  biotite-syenite  gneiss  is  apparently  intruded  by  comparatively 
fresh  looking  granite,  similar  in  appearance  to  that  observed  at  the  foot  of  the 
Canyon.  No  further  exposures  of  pre-Cambrian  rocks  occur  on  the  river  banks,  but 
P.  Maher,  locating  engineer  of  the  Temiskaming  and  Xorthern  Ontario  railway, 
states  that  a  little  farther  down  stream  he  observed  a  basic  looking  rock  in  the  bed 

'  Rep.  Ont.  Bur.  Min.,  Vol    VIIl    1899,  page  184. 
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of  the  river.     This  rock  was  seen  when  the  water  was  very  low;  a  specimen  of  the 
float  picked  up  on  the  river  bank  showed  it  to  be  a  highly  altered  gabbro  (  ?). 

Generally  speaking,  the  rocks  at  the  head  of  Lobstick  portage,  represented  by 
biotite,  and  augite-syenite  gneisses,  with  occasionally  the  more  massive  and  acidic 
facies,  pass  gradually  by  differentiation,  into  the  typical  gabbro  observed  in  the 
Canyon. 

Mattagami  Basin,  Railway  to  Paleozoic  Sediments 

The  Groundhog  river,  a  tributary  of  the  Mattagami,  joins  the  latter  at  a 
distance  of  about  thirty-five  miles  north  of  the  National  railw^ay.  The  rock  ex- 
posures along  the  Groundliog  and  Mattagami  rivers  are  much  more  numerous  than 
on  the  Abitibi  river.  The  exposures  consist  largely  of  hornblende,  and  biotite- 
granite  gneiss,   until   about  the   junction   of   the  Kapuskasing   river.      From  the 


Mattagami  river,  below  the  Lono-  portage.     At  the  point  on  the  bank  of  the  river  to  the 
right  of  the  small  island  is  an  oociurence  of  lire  clay  of  good  quality. 

junction  with  the  Kapuskasing  to  tbe  head  of  Little  Long  portage  the  rocks  assume 
ii  more  basic  character,  hornblende  giving  place  to  biotite.  The  feldspar  is 
greenish  in  colour,  and  is  ai)])arently  a  plagioclase  variety;  quartz  is  subordinate  in 
amount.  The  gneissic  structure  is  highly  developed,  and  in  places  is  schistose, 
particularly  in  the  vicinity  of  Devil's  portage.  At  the  head  of  Little  Long 
portage  the  gneiss  becomes  highly  garnetiferous,  these  garnetiferous  biotite-gneisses 
continuing  to  the  foot  of  Long  portage,  where  the  last  pre-Cambrian  exposure  was 
observed.  About  fifteen  miles  below  the  foot  of  Long  portage,  the  Paleozoic  sedi- 
ments were  encountered:  these  consisted  of  an  outcropping  of  oil  shale  and  green 
shales.  Four  and  one-half  miles  below  this  point,  at  the  head  of  Grand  rapids,  the 
Corniferous  limestone  is  well  exposed  along  the  river  banks  for  a  distance  of  about 
two  and  one-half  miles.  It  was  in  these  limestones  that  the  siderite  deposits, 
described  elsewhere  in  this  report,  were  observed. 
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The  great  width  of  augite-syeiiite  and  gabhro  observed  in  the  Canyon  and 
vicinity  on  the  Abitibi  river  was  represented  only  on  the  ^Nlattagami  river  by  a  very 
narrow  belt  of  gabbro  breccia,  seen  at  the  head  of  Smoky  Falls  portage.  This 
breccia  is  similarly  intruded  by  a  small  batholitic  intrusion  of  an  acid  nature, 
felsitic  in  character. 

Intrusives 

Diabase  dikes  are  of  common  occurrence  along  the  Mattagami  river;  they  vary 
in  size  from  a  few  feet  to  several  hundred  feet,  and  are  not  j^ersistent  in  strike. 
In  texture  they  vary  from  coarse  to  medium  in  grain.  Quartz  diabase,  olivine 
diabase,  and  more  basic  varieties,  rich  in  magnetite,  and  probably  containing 
ilmenite,  were  observed.  These  dikes  were  also  noticed  in  the  vicinit}'  of  Xewpost 
on  the  Abitibi  river. 

Feldspar-Porphyry  Dikes 

Between  Lobstick  portage  and  Clay  Falls  portage,  on  the  Abitibi  river,  several 
large  dikes  of  feldspar-porphyry  were  observed.     The  feldspar  phenocrysts  were 


^lattagami  river,  above  the  Long  portage,  during  a  low  water  period. 


of  a  plagioelase  variety  and  were  abnormally  large.  The  feldspar-porphyry  dikes 
were  cut  by  small  dikes  of  diabase  and  trap,  and  were  consequently  older  than  these 
latter. 

Pegmatite  Dikes 

Pegmatite  dikes  occurred  in  great  profusion  in  the  biotite,  and  garnetiferous 
biotite-gneisses,  syenites  and  granites.  These  were  often  very  large,  consisting 
almost  entirely  of  feldspar  and  a  little  quartz ;  chlorite  was  present  in  considerable 
quantities  where  these  dikes  intruded  the  more  basic  formations. 

Batholitlis 

Batholitic  intrusions  of  granite  and  felsite  were  seen,  Imt  were  not  of  common 
occurrence.  A  considerable  area  of  a  very  coarse-grained  gabbro  appeared  to  intrude 
the  garnitiferous-biotite  gneiss  northeast  of  Newpost,  on  the  Abitibi  river.    Whether 
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or  not  this  was  a  dike  could  not  be  determined,  as  the  contact  with  the  gneiss  was 
usually  covered.  The  coarse  grain  and  the  extreme  width,  fully  a  quarter  of  a  mile 
as  far  as  could  be  observed,  would  suggest  that  this  intrusion  of  gabbro  is  of  a 
batholitic  nature. 


Photo  by  M.  T.  Williams. 
Deposit  of  iron  ore  on  west  side  of  Mattagami  river 
at  Grand  rapids.     The  dark  mass  in  foreground 
is  the  ore.     Cliffs  of  weathered  limestone  rise  in 
the  background. 

Summary 

The  rocks  described  in  preceding  pages  may  be  tentatively  classed  as  Lauren- 
tian.  It  is  highly  probable,  however,  that  more  detailed  geological  exploration  work 
will  prove  that  certain  of  these  gneisses  are  highly  metamorphosed  post-Keewatin 
sediments,  representing,  for  example,  the  Grenville  series.  Such  rocks  were  observed 
and  described  by  T.  L.  Tanton  as  occurring  east  of  the  interprovincial  boundary 
between  Ontario  and  Quebec. 
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The  physical  features  of  the  area  under  discussion  have  been  so  well  set  forth 
in  previous  rej^orts  ^  that  further  description  is  unnecessary. 

Economic  Possibilities 

On  account  of  the  heavy  glacial  overburden  the  rock  exposures  are  almost 
entirely  confined  to  the  banks  of  the  rivers,  and  prospecting  is,  therefore,  difficult. 
The  rocks  observed  are  largely  granites,  syenites,  and  gneisses.  The  gabbro  in  the 
canyon  of  the  Abitibi  river  looked  promising,  and  a  careful  search  was  made  for 
copper  and  the  precious  metals,  but  excepting  for  a  very  small  amount  of  clial- 
copyrite  nothing  worthy  of  note  was  found. 

Numerous  quartz  veins  were  observed  in  nearly  all  the  more  acidic  formations; 
these  were  panned  for  gold  with  negative  results.  The  veins  were  largely  com- 
posed of  glassy  quartz,  and  occasionally  a  little  calcite  or  dolomite.  Save  for  a 
very  little  iron  pyrites,  or  a  few  specks  of  chalcopyrite,  no  other  minerals  Avere  seen. 
Jlowever,  in  the  immediate  vicinity  of  Devil's  portage,  Mattagami  river,  there  is 
evidence  of  considerable  igneous  activity,  and  the  quartz  veins  present  a  more  kindly 
appearance  than  any  observed  elsewhere,  as  tliey  contain  considerable  pyrites  in 
places.     Xo  gold  could  be  obtained  by  panning. 

A  number  of  small  calcite  seams  were  carefully  examined  for  silver  and  asso- 
ciated minerals,  but  none  were  found.  A  boulder  of  float  picked  up  at  Devil's 
portage  contained  a  little  galena  and  zinc  blende. 

Siderite  Deposits,  Mattagfami  River 

The  Mattagami  river  siderite  deposits  are  situated  at  Grand  rapids  on  the 
]\[attagami  river,  about  seventy-nine  miles  almost  directly  north  of  Mattagami 
station,  National  Transcontinental  railway.  By  the  river  the  distance  is  approxi- 
mately one  hundred  and  ten  miles.  Reference  tree  83  is  located  at  the  head  of 
Grand  rapids,  this  and  other  consecutive  numbers  indicating  identification  points 
on  the  Mattagami  river  as  traversed  in  1911  by  Ontario  Land  Surveyors,  Sutcliffe 
and  Xeelands. 

Description  of  the  Ore 

The  ore  is  essentially  siderite,  although  limonite  is  occasionally  present.  The 
limonite  is  found  in  vuggy  or  nodular  masses  in  the  siderite,  and  also  occasionally 
forms  a  thin  casing  around  the  margin  of  the  larger  siderite  bodies.  On  the  whole 
tlie  limonite  forms  only  a  very  small  percentage  of  the  ore 

AYherever  exposed  the  surface  of  the  siderite  has  been  oxidized  to  limonite; 
hematite  is  also  probably  present,  judging  from  the  streak.  This  oxidization  is  very 
superficial,  being  seldom  more  than  three  inches  in  thickness.  In  the  inferior 
grades  of  ore,  where  there  is  much  silica  and  clayey  material,  the  oxidization  is  more 
pronounced ;  nowhere,  however,  was  extensive  oxidization  observed. 

In  colour  the  siderite  varies  from  dark  ])rown  to  nearly  white.  The  different 
shades  of  colour  are  probably  due  to  finely  disseminated  limonite,  or  organic  matter. 
Often  the  organic  matter  is  visible  in  fairly  large  pieces,  and  appears  to  be  of  a 

'Geol.  Pur.  Can.,  Memoir  109,  1919;  Rep.  Ont.  Bur.  Min.,  Vol.  VIII,  1899;  Vol  XIIT, 
1904;  Vol.  XX,  1911. 
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lignite  nature,  having  the  appearance  of  charcoal.  The  structure  is  compact  and 
finely  granular.  The  fracture  is  uneven.  A  light  coloured,  coarse  grained  variety 
was  observed  as  float,  farther  up-stream.  No  ore  of  this  nature  was  found  in  place, 
and  it  is  assumed  that  this  material  came  from  other  localities,  not  yet  discovered. 
Speculation  as  to  the  origin  of  this  float  will  be  presented  later. 

Siderite  occurs  at  both  the  head  and  the  foot  of  Grand  rapids,  but  it  is  only  in 
the  former  locality  where  ore  of  commercial  quality  exists.  This  showed  on  analysis 
the  following  composition : — 

Sample   (6)   chipped,  600  ft. 

Per  cent. 

Iron     43.52 

Silica     5.40 

Alumina    2.63 

Sulphur     0.74 

Phosphorus     0.08 

Manganese    0.00 

Water    2.18 

Carbon   dioxide    30.40 

The  inferior  grades  of  ore  at  the  head  of  the  rapids  gave  the  following: — 

Sample   (1)   channel,  10  ft. 

Per  cent. 

Iron     30.32 

Insoluble     42.46 

Sample   (2)   channel,  12  ft. 

Iron     35.37 

Insoluble    29.10 

Sample   (3)   channel,  15  ft. 

Iron 38.40 

Insoluble     29.18 

Sample   (4)   channel,  10  ft. 

Iron    45.38 

Insoluble     17.16 

Sample   (5)   chipped,  200  ft. 

Iron     47.10 

Insoluble    17.10 

Phosphorus     0.07 

Sulphur     trace. 

Samples  4  and  5  contained  considerable  linionito. 

The  cliief  impurities  in  the  ore  are  silica,  clay,  limestone,  sulpliur  and  organic 
matter.  The  phosphorus  is  not  abnormally  high  for  this  class  of  ore.  Silica  in 
the  form  of  sand  and  gravel  was  often  observed  in  the  inferior  grades.  The  clay 
content  is  also  very  higli  in  places,  the  silica  and  clay  frequently  forming  the 
greater  part  of  the  outcropping.  Limestone  is  also  present,  often  forming  a  breccia, 
the  cementing  material  being  siderite  of  inferior  quality.  Sulphur  is  present  in 
all  the  ore.  Often  this  can  be  observed  as  small  pockets  of  pyrites  in  cavities  in  the 
siderite,  and  occasional  specks  of  pyrite  can  be  seen,  with  the  aid  of  the  glass,  in 
nearly  every  specimen  observed.  Organic  matter  is  also  contained  in  all  the  ore, 
but  in  varying  quantity ;  some  of  the  siderite  contains  so  much  organic  matter  that 
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it  is  almost  black  in  colour.^  The  best  quality  ore  contained  1.27  per  cent,  carbon. 
This  organic  matter  is  probably  lignite,  as  occasional  pockets  and  seams  of  lignite 
were  observed  in  the  ore. 

From  the  foregoing  analyses  it  is  apparent  that  samples  ^os.  1  to  5  represent 
ore  of  very  inferior  quality,  while  sample  Xo.  G  represents  siderite  of  good  com- 
mercial grade.  The  latter  will  be  referred  to  as  the  main  ore  body,  and  the  former 
as  ore  of  inferior  quality. 

Dimensions  of  Main  Ore  Body 

The  main  ore  body  has  a  maximum  width  of  approximately  600  feet 
as  nearly  as  could  be  determined.  The  small  number  of  exposures  and  the  over- 
burden of  glacial  debris  made  the  width  difficult  to  ascertain  definitely.  The 
lateral  extension  could  not  be  determined,  as  the  I)ody  disappear.".]  on  the  south 
under  the  glacial  debris  of  the  river  bank;  on  the  north  it  is  exposed  in  the  bottom 
of  the  river  for  a  distance  of  about  600  feet,  but  is  finally  obscured  by  the  dirty 
river  water,  and  by  a  covering  of  glacial  boulders.  Whether  or  not  the  ore  extends 
across  the  river  bottom,  a  distance  of  about  2,100  feet  (measured  by  triangulation), 
could  not  be  determined,  but  a  very  small  outcropping  on  the  north  bank  would 
suggest  that  the  ore  body  is  continuous  for  at  least  the  width  of  the  river. 

The  deposit  may  be  regarded  as  consisting  of  two  distinct  zones,  that  at  the 
foot,  and  that  at  the  head  of  Grand  rapids.  The  latter  has  a  width  of  about  2,500 
feet,  and  the  former  a  width  of  about  1..500  feet.  A  belt  of  good  ore  600  fee't  in 
width  forms  the  upper  part  of  the  occurrence  at  the  head  of  the  rapids.  This  was 
the  only  ore  observed  in  this  locality  that  was  worthy  of  consideration  as  such. 
The  occurrence  at  the  foot  of  the  rapids  was  of  inferior  qualitv,  and  does  not 
require  extended  reference.  These  ore-bearing  zones  appear  to  have  a  trend  a 
little  west  of  north  (magnetic),  and  are  separated  by  about  a  mile  of  barren  lime- 
stone. 

The  iron-bearing  zone  at  the  foot  of  the  rapids  extends  across  the  entire  width 
of  the  river,  and  is  well  exposed  on  the  banks  at  either  side.  Although  consider- 
able siderite  and  limonite  were  observed,  the  percentage  of  iron  was  ve'ry  low,  and 
that  of  impurities  correspondingly  high.  An  average  sample  of  this  material  over  a 
width  of  300  feet,  on  the  north  side  of  the  river,  gave  the  following  result : 

Sample  (7)  chipped,  300  ft.  Per  cert. 


Iron 
Insol. 


35.37 
30.40 


Occurrence  and  Rock  Associations 

The  ore  occurs  in  large  irregular  masses  in  limestone  of  Corniferous  age,  which 
is  in  places  highly  fossiliferous,  although  toward  the  head  of  the  rapids  the  lime- 
stone becomes  more  siliceous,  and  fewer  fossils  were  observed.  The  extreme  west- 
erly exposure  was  very  siliceous,  and  no  fossils  were  seen.  Whether  the  lime- 
stone passes  uniformly  into  sandstone,  or  whether  highly  siliceous  layers  of  con- 
siderable thickness  are  interbedded  with  the  limestone,  could  not  be  ascertained. 
The  difficulty  of  determining  the  geological  sequence  of  these  sediments  was  further 
augmented  by  the  almost  horizontal  attitude  and  the  limited  exposure. 
'  Eep.  Ont.  Bur.  Min.,  Vol.  XX,  Pt.  1,  1911,  page  245. 
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M.  B.  Baker^  speaks  of  these  sediments  as  dipping  to  the  southeast.  While 
the  dip  can  scarcely  be  noticed,  the  sediments  at  Grand  rapids  appear  to  form  a 
very  gentle  anticline,  with  the  siderite,  and  sideritic  material  occupying  the  corre- 
sponding synclines  on  either  side.  This  would  account  for  tlie  barren  stretch  of 
limestone  between  the  two  ore  zones.  Another  possible  explanation  is  that  the 
ore  was  continuous  from  the  head  to  the  foot  of  the  rapids,  but  the  river  had 
eroded  away  the  central  portion  of  the  ore,  exposing  the  limestone  floor  underneath. 
Such  being  the  case,  the  ore  would  not  be  expected  to  continue  to  any  considerable 
depth,  as  the  amount  of  folding  of  the  anticline  would  not  exceed  40  feet. 

The  ore  appears  to  occupy  irregular  openings,  cracks,  and  cavities  in  the  lime- 
stone, some  of  them  very  large.  Generally  speaking,  the  larger  the  cavity  the  better 
the  grade  of  ore.  The  best  ore  occupies  the  largest  cavity,  and  has  an  approximate 
width  of  600  feet;  this  is  the  main  ore  body. 

It  is  probable  that  these  openings  were  originally  enlarged  Joint  planes,  and 
pockets  formed  by  the  dissolving  and  erosion  of  the  limestone.-  The  cavernous 
nature  of  the  limestone  is  well  illustrated  In'  the  photograph  on  page  244  of  the 
Ojitario  Bureau  of  Mines  report  for  1911,  Vol.  XX.  Occasional  small  streams 
were  oljserved  issuing  from  the  base  of  the  limestone  cliffs  in  the  vicinity  of  the 
ore,  thus  further  testifying  to  the  cavernous  nature  of  the  limestone. 

That  replacement  also  played  a  part  in  enlarging  these  original  openings 
seems  probable.  The  sides  of  the  cavities,  where  the  ore  had  been  removed  by 
erosion  or  other  causes,  were  smooth  and  curved,  and  there  also  appeared  to  be 
considerable  impregnation  of  the  ore  into  the  limestone  wall  in  places;  this  is  well 
shown  by  the  following  analyses  on  page  244  of  the  Ontario  Bureau  of  Klines 
Eeport,  1911. 

Trnn,  por  rent. 
Sample  No.  1 — At  the  actual  contact    (Ijetween  siderite  and  limestone)   left 

side  of  exposure   6.50 

"  2 — Two  inches  from  the  contact,  left  side  exposure  3.22 

"  3 — One  and  a  half  feet  from  contact,  left  side  exposure 1.50 

"  4 — Centre  of  body  0 .  65 

"  5 — One  and  a  half  feet  from  contact,  right  side 1.28 

"  6 — Two  inches  from  the  contact,  right  side  3.58 

"  7 — Actual  contact,  right  side    9.90 

Assuming  that  the  iron  was  carried  in  solution  as  ferrous  sulphate,  the  following 
reaction  ^  might  take  place :  FeSO,  +  C'aCO,  =  FeCO.,  +  CaSO,.  The  solutions 
being  cold  and  dilute,  the  calcium  sulphate  would  be  carried  off  in  solution.  Any 
.silica  in  the  limestone  would  remain  l)ehind  and  contaminate  the  ore,  together  with 
sand  and  gravel,  and  other  impurities  that  might  wash  into  the  cavities.  The  abun- 
dance of  organic  matter  present  would  cause  the  precipitation  of  siderite,  rather 
than  limonite.  A  deposit  somewhat  similar  in  occurrence  to  the  one  under  dis- 
cussion occurs  in  the  iron  region  along  the  Chesapeake  and  Ohio  railroad  in  Vir- 
ginia,"*  The  conditions  here  were  more  favoural)le  for  the  production  of  l)rown  ore 
than  siderite. 

The  weathering  of  great  areas  of  basic  igneous  rocks,  containing  much 
pyrite  and  biotite,  obser\-ed  further  south,  and  also  the  weathering  of  the  black 

^Rep.  Ont.  Bur.  Min.,  Vol.  XX,  1911,  Pt.  I.  ' 

= Ibid. 

^Rep.  U.  S.  Geological  Survey,  Monograph  52,  page  520. 

*Eng.  and  Mg.  Journal,  July  5,  1913,  p.  1. 
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ferruginous  shales  in  the  general  vicinity,  would  give  rise  to  the  ferrous  sulphate 
solutions,  which  in  contact  with  the  limestone  would  hring  about  the  above  reaction. 
A  great  number  of  small  streams  heavily  charged  with  iron  in  solution  (probably 
the  sulphate)  were  observed  along  the  Abitibi  and  Mattagami  rivers,  north  of  the 
pre-Cambrian  rocks.  These  waters  flowed  out  from  beneath  the  clay  or  the  muskeg, 
and  when  exposed  to  the  air  deposited  their  burden  of  iron  as  limonite.  Crawfish 
placed  in  this  water  did  not  live  longer  than  half  an  hour;  evidently  the  water 
contained  very  little  oxygen. 

The  age  of  these  siderite  deposits  has  been  placed  by  M.  Y.  Williams,  of  the 

'Canadian  Geological  Survey,  and  by  Jos.  Keele,  of  the  Mines  Branch,  Ottawa,  as 

Cretaceous,  and  practically  contemporaneous  with  the  refractory  clays,  and  lignite 

series  which  occur  in  the  immediate  vicinity  and  elsewhere  along  the  Mattagami 

river. 

Method  of  Examination  and  Sampling  of  Deposit 

The  examination  and  sampling  of  a  deposit  of  this  nature  was  a  matter  of  con- 
siderable difficulty.  The  only  exposures  were  along  the  banks  of  the  river,  and 
tliese  were  small  and  isolated.  The  heavy  mantle  of  glacial  material,  and  the  talus 
slopes  resulting  therefrom,  obscured  the  greater  part  of  the  ore.  An  excellent 
opportunity  was  afforded,  however,  for  the  examination  of  the  ore  in  the  bed  of 
the  river,  as  the  M^ater  was  very  low  and  comparatively  clear,  and  it  was  from  the 
data  thus  obtained  that  the  greater  part  of  the  information  concerning  this  deposit 
was  deduced. 

It  was  decided  that  the  best  method  of  exploration  was  to  run  traverse 
lines  along  the  bank  of  the  river,  and  at  right  angles,  approximately,  to 
these  run  parallel  lines  every  100  feet  apart,  as  far  across  the  river  as  condi- 
tions would  permit.  These  lines  were  to  extend  as  far  as  the  ore  was  exposed  in 
the  river  bottom.  A  preliminary  examination  showed  that  the  only  ore  worthy 
of  such  detailed  work  occurred  at  the  head  of  Grand  rapids,  and  here  only  the  most 
westerly  exposure.  The  water  was  not  very  deep,  seldom  over  the  knees;  however, 
there  was  a  very  swift  current,  and  it  was  a  matter  of  some  difficulty  to  get  all 
the  lines  run.  The  various  outcroppings  of  ore,  where  they  intersected  these  lines, 
were  noted,  and  the  map  compiled  therefrom.  These  lines  were  run  by  compass, 
and  the  distances  measured  by  pacing. 

It  was  highly  desirable  that  an  average  sample  of  any  commercial  ore  encoun- 
tered should  be  obtained.  It  was  found  impossible  to  observe  sufficient  continuous 
exposures  to  take  a  channel  sample.  Even  if  such  an  exposure  were  found  it  would 
have  been  necessary  to  cut  a  very  deep  channel,  and  to  remove  all  oxidized  material, 
in  order  to  ensure  a  representative  sample.  The  ore  in  the  river  bed  did  not  pre- 
sent this  difficulty,  as  the  oxidized  material  had  been  largely  removed  by  erosion. 
Channel  samples  were  taken  of  the  ore  in  the  river  bed,  the  occasional  projections 
of  the  ore  above  the  surface  of  the  river  affording  an  opportunity  to  do  this.  The 
main  ore  body,  however,  had  no  such  projections,  so  that  this  method  of  sampling 
was  not  applicable  in  the  place  where  it  was  most  needed.  What  should  represent 
a  fairly  uniform  sample  was  obtained  by  breaking  samples  of  the  siderite,  at  uniform 
intervals,  both  under  the  water  and  along  the  bank  of  the  river.     All  oxidized 
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material  was  carefully  removed  before  quartering  down  and  bagging  for  assay. 
S'o  small  a  sample  from  so  large  an  ore  body  could  not  be  guaranteed  to  be  truly 
representative.  Diamond  drilling,  or  ton.  Jot  samples,  would  be  the  only  safe  way 
to  determine  the  exact  composition  of  the  deposit.  The  iron  content  of  the 
sample  from  the  main  ore  body  was  found  to  be  43.52  per  cent.,  a  result  which 
agrees  very  closely  with  M.  B.  Baker's  sample,  namely  43.2 T  per  cent.^  Baker  does 
not  state  whether  the  sample  ho  seeurod  was  representative  of  the  best,  or  whetlicr 
it  was  a  grab  sample. 

The  results  of  the  analyses  of  tlie  samples  will  be  found  on  a  preceding  page. 
Although  the  com])lete  analysis  of  sample  No.  6  is  given,  it  was  not  considered 
necessary  to  make  complete  determinations  on  the  remaining  samples,  as  the 
inferior  character  of  the  material  was  clearly  seen  on  inspection. 

Previous  Exploration  Work 

The  deposits  both  at  the  head  and  the  foot  of  Grand  rapids  had  a  small  amount 
of  exploration  work  done  on  them  by  the  original  owners.  At  the  head  of  the 
rapids  the  work  aj^peared  to  be  confined  to  trenching  at  intervals,  with  the  view 
of  picking  up  the  ore^  at  the  top,  and  away  from  the  river  bank.  Evidently  these 
efforts  met  with  little  success,  as  no  ore  was  observed  in  the  bottom  of  the  pits  and 
trenches.  However  these  are  so  badly  caved,  and  so  encumbered  with  underbrush, 
that  if  any  ore  was  uncovered  it  would  not  now  be  visible.  Judging  from  the 
dumps  at  the  sides  of  these  excavations,  no  ore  was  found.  A  pit  near  the  water's 
edge  was  sunk  in  very  good  ore;  a  good  photograph  of  this  pit  is  shown  in  the 
Eeport  of  the  Ontario  Bureau  of  Mines  for  1911,  Vol.  XX,  Part  1,  page  227. 

The  exploration  at  the  foot  of  the  rapids  seems  to  have  been  largely  confhied 
to  drilling.  A  small  hand  drill  was  observed  all  set  up  and  ready  for  work,  on  the 
north  side  of  the  river.  Judging  from  the  locality  where  the  drill  was  set  up  very 
poor  ore  must  have  been  obtained  in  the  cores,  as  the  drilling  operations  were 
carried  on  in  the  most  inferior  ore  that  was  observed.  No  evidence  of  drilling  was 
observed  at  the  head  of  the  rapids  in  the  large  body  of  siderite  previously  described. 

Conclusions  Regarding  Ore  Body 

The  analysis  of  sample  Xo.  6  shows  that  the  ore  is  a  siderite  of  xevy  good 
quality.  This  material  when  calcined  gave  a  product  that  analysed  61.22  per  cent. 
of  iron.  The  sulphur  and  phosphorus  content  are  too  high  for  a  Bessemer  ore, 
but  the  material  should  be  well  adapted  for  the  manufacture  of  steel  by  the  basic 
open  hearth  process,  and  for  the  nianfacture  of  pig  iron. 

Regarding  the  possible  occurrence  of  similar  ore  bodies,  it  would  appear, 
judging  from  a  superficial  examination  only,  that  these  siderites  may  be  quite 
widely  distributed.    The  following  reasons  are  ascribed  for  this  assumption : — 

(1)  The  occurrence  of  siderite  elsewhere  in  the  same  general  vicinity. 

(2)  The  similarity  to  this  area,  geologically  and  ])hysically.  of  other  large  areas 
in  the  locality. 


^Rep.  Out.  Bur.  Min.,  Vol.  XX,  Pt.  1,  1911,  p.  225. 
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(3)  The  great  abundance  of  siderite  boulder  drift  for  many  miles  aloiii^:  the 
Mattagami  river.  The  deposits  described  would  not  seem  of  sufficient  size  to  supply 
this  profusion  of  boulders. 

(4)  The  occurrence  of  siderite  drift  differing  greatly  in  physical  properties 
from   any  observed   in  situ. 

(5)  The  existence'  of  a  talus  slope  of  sideritic  material  four  miles  further 
up-stream  than  the  deposits  at  Grand  rapids. 

The  depth  of  the  overburden  is  problematical,  and  it  is  only  by  boring  or 
other  means  that  the  actual  depth  can  be  satisfactorily  determined.  Judging  from 
the  appearance  of  the  outcrops  of  limestone,  etc.,  observed,  the  glacial  debris  is  not 
excessive,  and  appears  to  consist  of  clay  and  sand,  with  few  boulders. 

*  The  occurrence  of  siderite  on  the  Opazatika  river,  very  similar  to  the  occur- 
rence described  at  Grand  rapids,  on  the  Mattagami  river,  would  seem  to  iydicato 
that  these  siderites  have  a  wide  distribution.  The  following  brief  description  by 
J.  M.  Bell,  who  reported  on  this,  and  the  dejjosit  on  the  ^Mattagami  river.^  may  be 
of  interest : 

The  Opazatika  iron-hearing  limestones  crc?s  that  river  al)out  25  miles  above  its  mouth, 
and  form  a  deposit  of  scientific  interest,  and  of  pos.siljly  economic  value.  The  exact  nature 
of  the  body  is  difficult  to  understand,  owing  to  the  broken,  and 'generally  unsatisfactory 
condition  of  the  rocks,  and  their  small  visible  lateral  extent,  l)ut  apparently  it  is  a  bed  of 
more  or  less  ferruginous,  magnesium  limestone  apjicaring  on  both  sides  of  the  river,  at  and 
just  below  the  crest  of  the  second  rapids  above  the  Break-neck  falls. 

The  iron-ljearing  rocks  are  exposed  for  some  225  yards  continuously  on  the  east  bank  of 
the  stream,  and  appear  as  several  isolated  outcrops  on  the  opposite  side  for  a  somewhat 
shorter  distance.  Besides  the  main  exposure  on  the  eastern  bank,  there  occurs  a  regular  heap 
of  large  pieces  of  carljonate,  which  are  apparently  in  place  at  a  point  some  250  yards  south 
of  tlie  prominent  outcrop,  but  tlie  high-  state  of  the  water,  covering  much  of  the  carbonate 
beneath  water,  made  it  impossible  to  make  sure  of  this  point.  Back  from  the  bank  of  the 
river  no  outcrops  of  solid  rock  appear,  but  I  think  it  lies  at  no  great  distance  beneath  the 
glacial  drift.  The  inconspicuous  exposures  on  the  western  bank,  and  the  upper  doubtful 
outciop  on  the  opposite  side,  are  almost  hidden  by  the  large  number  of  loose  boulders, 
Avhich  have  been  washed  from  the  overlying  beds  of  boulder  clay  and  hard  pan.  The  main 
•outcrop  of  carbonate  on  the  eastern  shore  rises  above  the  water  as  a  low  cliff  seven  to  eleven 
feet  in  height,  depending  on  the  level  of  tlie  river.  The  carbonates  are  here  overlain  by  ;i 
rusty  layer  of  the  products  of  their  own  distintegration." 

J.  M.  Bell  further  reports  the  analysis-  of  a  sample  of  the  pure  carbonate  from 

the  above  as  containing : 

Carbon  dioxide   47.9  per  cent. 

Ferric  oxide   62.1       do 

Mr.  Borron  describes  a  somewhat  similar  deposit  on  the  Oba  river.^ 

The  ore  had  no  influence  on  the  dip  needle,  as  might  be  expected.     Previous 

reports  mentioned  the  presence  of  magnetite,   and  it  was   anticipated  that  there 

might  l)e  enough  magnetite  present  to  trace  the  orebody  for  a  considerable  di-tance. 

If  magnetite   exists   it   must  be   in   very  small   quantities,   for   nowhere  was   the 

slightest  deviation  of  the  needle  observed.     Tlie  instrument  used  was  the  ordinary 

type;   whether  more  refined  methods  would  pro\e  more  successful  would  he  difficult 

to  say. 

The  economic  possibilities  of  a  deposit  of  this  kind  are  somewhat  problematical. 

The  unfavourable  situation,  and  the  long  railroad  haul  to  the  nearest  blast  fur- 


Rep.  Ont.  Bur.  Min.,  1904,  Vol.  XIII,  Ft.  1,  p.  150. 

Ibid,  p.  152. 

Report  on  the  Basin  of  the  Moose  River,  page  72. 
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riaces,  are  the  chief  objections.  The  extent  and  depth  of  the  ore  bodies,  and  the 
amount  of  overburden  are  factors  that  still  have  to  be  determined.  The  ore.  being 
siderite,  would  have  to  be  roasted.  The  great  areas  of  peat,  and  spruce  suitable  for 
cordwood,  in  the  immediate  vicinity,  might  probably  solve  the  roasting  problem. 
However,  all  factors  considered,  it  would  seem  that  further  prospecting  for  ore  of 
this  nature  is  justifiable. 


KaoHnized  Syenite  on  the  Mattagami  River 

About  a  mile  and  one-half  below  the  head  of  Long  portage  on  the  Mattagami 
river,  and  on  the  right-hand  side  looking  down  stream,  a  highly  kaolinized  syenite 
gneiss  occupies  the  bottom  of  a  ravine  which  enters  the  river  valley  from  the  east. 


Mattagami  river,  below  tlie  head  of  the  Long  portage,  showing  wide  and  shallow  character 
of  the  river.      Highlv   kaolinized   svenite   occurs  along   the   right   bank. 


This  material  is  exposed  for  a  distance  of  al)out  400  feet.  The  height  is  about 
20  feet  at  the  highest  point.  The  material  is  kaolinized  to  a  remarkable  degree  if 
the  kaolinization  is  of  post-Glacial  age.  If,  on  the  other  hand,  it  is  assumed  that 
the  bottom  of  this  valley  escaped  the  erosion  of  the  last  glacial  period,  then  the 
kaolinized  material  would  l)e  prc-Glacial  in  age,  which  would  account  for  the 
extreme  alteration. 

The  kaolinized  material  is  probably  too  impure  for  use  in  the  manufacture  of 
chinaware,  but  might  be  suitable  for  making  fire-brick  and  refractory  ware.  The 
heavy  overburden  of  glacial  drift  would  probably  prevent  this  developing  into  a 
commercial  proposition,  even  if  railway  facilities  were  available  and  the  kaoliniza- 
tion were  prcved  to  continue  to  a  considerable  depth. 
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Plans  and  Maps 

Detailed  plans. — Plans  were  prepared  (page  11)  using  the  information  gained 
from  the  examination  of  the  river  bottom  at  Grand  rapids.  The  large  scale  plan 
(300  feet  to  the  inch)  shows  the  relation  of  the  siderite  to  the  limestone  and 
inferior  grades  of  ore.  The  small  scale  or  general  plan  shows  the  relation  of  the 
two  ore  zones,  width  of  the  river  and  so  forth.  Localities  where  the  samples  Avere 
taken  are  also  shown  on  the  large  scale  plan. 

The  drift  covered  areas  were  much  more  extensive  tlian  appears  on  the  plan; 
however,  where  the  exposures  were  sufficiently  close  together  it  was  considered  safe 
to  mark  the  entire  area  as  limestone,  or  ore,  as  the  case  might  be. 

Route  maps. — The  map  of  the  Moose  Eiver  Tributaries^  was  used  in  the  field 
as  a  route  map  and  for  plotting  the  position  of  the  various  exploration  lines  which 
were  run  away  from  the  main  water  courses.  The  exploration  lines  along  and  in 
the  immediate  vicinity  of  the  rivers  were  not  sketched.  The  data  thus  obtained  was 
used  by  officers  of  the  Bureau  of  Mines  in  compiling  a  new  map-  (Xo.  29f)  which 
accompanies  this  report  and  shows,  in  addition,  the  work  of  Messrs.  Keele,  "Williams, 
and  earlier  explorers. 

^  Route  map  to  accompany  report  bv  M.  B.  Baker,  Ont.  Bur.  of  Mines  Rep.,  Vol.  XX, 
Pt.  1,  1911. 

^  The  title  of  the  map  is  "  Explorations  along  the  Abitibi,  Mattagami  and  Missinaibi 
rivers." 
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II.— PALEOZOIC  GEOLOGY  OF  THE  MATTAGAMl  AND 

ABITIBI  RIVERS 

By 

M.  Y.  Williams 


Introduction 


As  the  need  for  increased  production  of  petroleum  in  Canada  is  becoming  more 
and  more  pressing,  attention  is  being  called  to  the  less  known  sedimentary  basins 
as  possible  sources  of  supply.  Among  these,  the  region  to  the  south  and  west  of 
James  and  Hudson  bays,  is  perhaps  easiest  of  access.  For  many  reasons  public 
attention  has  been  called  to  this  region,  and  as  a  result,  during  the  summer  of 
1919,  the  Department  of  Mines  of  Canada,  co-operating  with  the  Bureau  of  Mines 
of  Ontario,  undertook  the  exploration  of  the  area  Ijetween  the  National  Trans- 
continental railway  and  Moose  Factory,  following  the  valleys  of  the  Mattagami, 
Abitibi  and  Moose  rivers.  J.  G.  Cross,  geologist  for  the  Ontario  Bureau  of  Mines, 
covered  the  pre-Cambrian  region  traversed  by  the  upper  waters  of  the  rivers,  the 
officers  of  the  Department  of  Mines  of  Canada  confining  their  attention  to  the 
sedimentary  basin  adjoining  James  bay.  Joseph  Keele,  chief  of  the  Ceramic 
Division  of  the  Mines  Branch,  paid  special  attention  to  the  lignite,  iron  ore,  clay 
and  other  surficial  deposits ;  aud  the  writer,  representing  the  Geological  Survey, 
studied  more  especially  the  Paleozoic  .stratigraphy  and  rock  structure,  and  their 
significance  in  relation  to  possible  accumulation  of  petroleum. 
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iRoute  Travelled 

The  party  travelled  ])y  canoe  downstream  via  the  Groundhog,  Mattagami  and 
Moose  rivers  to  ^Moose  Factory  and  back  by  the  Moose,  Abitibi  and  Frederick 
House  rivers.  The  start  was  made  on  August  1st  from  Fauquier,  where  the 
National  Transcontinental  crosses  the  Groundhog  river,  and  the  trip  was  com- 
pleted on  September  5th  at  the  landing  on  the  Frederick  House  river,  3  miles 
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from  Clute  post  office  and  15  miles  from  Cochrane  by  waggon  road.  August  was 
chosen  as  the  best  time  to  make  the  trip  because  of  the  greater  facilit}^  with  which 
the  river  sections  may  be  studied  at  low  water. 

General  Character  of  Paleozoic  Basin 

At  Long  portage  on  the  Mattagami  river,  and  Otter  portage  on  the  Abitibi 
river,  the  surface  of  the  pre-Cambrian,  crystalline  rocks  slope  steeply  to  the 
north  below  the  younger  deposits,  not  to  reappear  along  the  lower  waters  of 
these  rivers,  where  all  outcrops  are  of  sedimentary  formations — sandstones,  shales, 
limestone  and  gypsum.  To  the  east  of  the  area  traversed,  however,  along  the 
Little  Abitibi  river,  a  few  miles  above  its  Junction  with  the  Abitibi  river,  pre- 
Cambrian  gneiss  is  reported  to  outcrop.  Other  pre-Cambrian  outcrops  are  reported 
from  the  east  braiich  of  the  French  river,  and  from  the  country  about  25  or  30 
miles  east  of  Moose  Factory.  Because  of  the  ease  with  which  the  sedimentary 
formations  weather  and  wear  away,  they  outcrop  only  at  intervals  along  the  rivers, 
and  in  some  cases  as  very  small  exposures. 

The  river  banks  rise  on  an  average  to  an  elevation  of  about  50  feet  above  low 
water,  Avhere  a  terrace  is  commonly  found,  covered  with  a  fine  growth  of  white 
spruce,  white  and  black  poplar,  and  white  birch.  White  cedar,  tamarac  and  jackpine 
do  not  extend  much  farther  north  than  the  edge  of  the  pre-Cambrian  rocks.  Back 
of  the  river  terrace,  there  is  commonly  a  slope  of  30  or  40  feet  up  to  the  general 
level  of  the  country,  which  appears  to  be  nearly  flat  and  is  covered  with  typical 
northern  muskeg — a  floor  of  sphagnum  moss,  labrador  tea  and  laurel,  studded  with 
widely  spaced  and  stunted  black  spruce.  The  outcrops  of  rock  seen  are  along 
the  water's  edge  and  they  rarely  rise  as  high  as  50  feet.  The  overlying  deposits 
are  of  glacial  and  fluviatile,  unconsolidated  materials,  more  specifically  described 
by  Mr.  Keele.  Along  the  lower  Moose  river  the  topography  changes,  in  that  ice 
has  shoved  up  the  banks  of  the  river  from  4  to  8  feet  above  the  general  elevation 
of  the  country,  which  gradually  descends  towards  James  bay. 


Paleozoic  Section. 
accompanying  table. 


Summary  and  Conclusions 

-The   Paleozoic  formations   exposed  are   indicated   in  the 


Formations 

Mattagami  River 

Abitibi  River 

'"  Fortdoe    

Green  and  black  shale .  . 
Black  shale   

Green  and  black  shale  f 

Devonian - 

Genessee?  Ohio  shales  . . 
Txaiy     

Hamilton    

^Onondaga     

Black  shale 

Thin   green  limestone  in 

green  and  black  shale 
Green  and  brown  shale? 

Buflf  dolomite   

Buff  dolomite 



'  Salina  Gypsum   

Gvpsum     

r  Red  shale 

SlLrPvIAN....  J                   '^''«'^«    

formation      not      deter- 

<  Grev  shale   

L Laminated  limestones.. 

Grey    argillaceous    lime- 
stone 
Red  shale 

Ordovician  . . 

i  Queenston? 

(Not  seen)    

White      sandstone,      con- 

glomerate, etc. 
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Igneous  hiirusives. — Dikes  of  green  trap  cut  the  Onondaga  limestone  and 
lower  formations. 

Secondary  Deposits — Concretionary  ironstone,  including  lignite  fragments, 
occurs  in  caverns  in  Onondaga  limestone. 

The  Paleozoic  sections  on  the  ]\Iattagami  and  Abitibi  rivers  contain  rocks 
representing  the  Ordovician  (Queenston?),  Silurian  (doubtful  beds  and  Salina), 
and  Devonian   (Onondaga,  Hamilton,  Tully,  Genessee  and  Portage)    systems. 

Economic  possibilities  within  the  Paleozoic  formations  appear  to  be  confined 
to  the  gTpsum  deposits  of  the  Moose  river,  the  oil-bearing  shales  of  the  Mattagami 
and  Abitibi  rivers  and  the  chances  of  oil  occurrence  throughout  this  large  basin 
of  sedimentary  rocks.  Under  present  conditions  of  transportation  the  chance  of 
oil  occurrence  is  the  only  inducement  for  prospecting. 

Detailed  Geology 
Oldest  Formations  and  Sextant  Portage  Section 

The  oldest  recognized  Paleozoic  strata  are  seen  in  the  fine  section  in  the  east 
bank  of  the  Abitibi  river  al)0ut  one-quarter  mile  below  Sextant  portage.  Trap 
rock  occurs  near  the  foot  of  the  portage,  but  it  is  doubtful  whether  this  is 
a  part  of  the  basal  pre-€ambrian  floor  or  a  later  intrusive.  The  lowest 
observed  deposits  consist  of  about  five  feet  of  coarse,  friable,  white  sandstone, 
mixed  with  sandy  shale  and  conglomerate.  Judging  from  their  .conformable 
relationships  with  the  overlying  beds,  they  are  probably  of  Ordovician  age.  The 
succeeding  10  feet  consists  of  .loose,  arkosic  conglomerate  and  sand,  made  up  of 
fragments  of  pre-Cambrian  rocks.  Alcove  this  are  10  feet  of  soft  red  shale,  identical 
in  field  characteristics  with  the  Queenston  shale  of  Ontario  and  Xew  York.  This 
shale  is  exposed  in  the  west  bank,  up  river  for  about  one-half  the  distance 
between  the  Sextant  and  Otter  portages.  Mr.  Keele  has  made  test  bricks  of  this 
material,  and  finds  that  it  compares  closely  with  the  Queenston  shale  at  Milton. 
Ontario.  The  red  shale  is  succeeded  upward  by  about  five  feet  of  red  sand- 
stone and  shale,  and  two  feet  of  thin  green  beds,  suggesting  glauconite.  Above 
these  again  are  about  five  feet  of  limestone  alternating  with  red  shale.  As 
no  fossils  were  foand  in  the  red  shale  formation,  its  age  determination  depends 
upon  its  position  in  the  section  and  its  physical  character.  On  these  grounds  it 
is  classed  provisionally  as  Queenston. 

About  18  to  20  feet  of  green-grey,  argillaceous  limestone  succeeds  the  red 
shale  formation.  A  few  fucoidal  markings  were  all  the  indications  of  fossils  seen 
in  these  beds,  which  appear  to  overlie  the  red  shales  conformably.'  It  is  probable, 
however,  tliat  w^hat  appears  to  l)e  glauconite  represents  a  disconformity,  in  which 
ease  the  limestone  with  red  shale  partings  would  belong  to  the  shaly  limestones 
above.  From  its  position  in  the  section,  it  seems  probable  that  the  impure 
limestone  represents  an  inshore  phase  of  some  of  the  Silurian  deposits,  but  its 
exact  age  cannot  be  determined  from  the  evidence  at  hand.  The  shallow  water 
conditions  and  the  proximity  to  the  pre-Cambrian  old  land,  with  the  consequent 
large  supply  of  clastic  material  derived  from  it,  offer  a  satisfactory  explanation 
of  the  character  of  the  deposits  in  this  section. 
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Buff  magnesian  limestone  of  Onondaga  age  rests  on  the  impure  limestone. 
No  unconformity  is  evident,  but  the  abrupt  change  in  sediments  with  an  equally 
abrupt  appearance  of  typical  Onondaga  fossils  may  be  interpreted  as  indicating 
a  time  lapse  between  the  Silurian  and  the  Devonian  periods,  or  an  Epi-Silurian 
emergence  followed  by  erosion  and  submergence.  A  sea  favouring  coral  and 
crinoid  life  characterized  Onondaga  time  here  as  elsewhere  in  the  interior  of 
North  America. 

A  fine  sedimentary-igneous  rock  contact  occurs  on  the  west  side  of  the  river, 
opposite  the  Coral  portage,  where  a  trap  rock  of  pre-Cambrian  age,  about  50  feet 
across,  rises  about  30  feet  above  the  level  of  the  water.  Its  surface  is  irregular^ 
jointed  and  deeply  eroded,  the  upper  15  feet  being  so  weathered  as  to  be  friable 
with  residual  green  clay  covering  part  of  the  surface.  The  Onondaga  limestone 
resting  against  the  south  side  of  this  rock  has  suffered  local  faulting,  evidently 
due  to  a  solution  channel  which  has  formed  along  the  contact  with  the  trap. 
On  the  north  side  of  the  trap  mass,  horizontal  arkose  (at  base)  and  coarse-grained 
sandstone  beds  rest  on  the  eroded  surface  of  the  trap,  rising  in  a  15-foot  section. 
The  Onondaga  limestone  beds  of  the  Coral  portage  dip  to  the  east  as  though 
underlain  by  an  extension  of  the  trap  mass.  Thin  sheets  of  intrusive  trap  penetrate 
the  fractures  of  the  limestone  in  the  faulted  zone  mentioned.  Other  intrusives  in 
this  vicinity  are  described  below. 

The  horizontal,  undisturbed  condition  of  the  sandstone,  and  the  basal  arkose, 
suggest  a  much  younger  age  than  that  of  any  of  the  other  rocks.  The  material 
appears  to  be  derived  from  the  sandstone  seen  at  Sextant  portage,  and  may 
correspond  in  age  with  the  lignite  beds.  The  deeply  weathered  condition  of  the 
Paleozoic  floor  is  very  suggestive  of  the  emergent  conditions  prevailing  before  the 
Paleozoic  seas  encroached  on  this  part  of  the  ancestral  Canadian  shield. 

Silurian  Formations 

Strata  of  Niagara  age  occur  on  the  Albany  and  other  rivers  to  the  northwest, 
but  are  not  known  on  the  Moose  river  and  its  tributaries.  The  impure  limestones 
of  the  Sextant  portage  section  are  doubtfully  considered  as  Silurian,  their  closer 
affinities  being  unkno^^ai.  Strata  believed  to  be  of  upper  Silurian  age,  however, 
outcrop  on  the  Moose  river,  below  the  mouth  of  the  Missinaibi  river.  Here,  shales 
and  thin  limestones  outcrop  at  the  head  of  the  third  island  from  the  foot  of  the 
Grey  Goose  Island  group.  The  strike  of  the  beds  is  north  80  degrees  east,  the 
dip  northerly  13  to  19  degrees.     The  section,  in  descending  order,  is  as  follows: 

Green  shales,  mostly  removed  by  erosion. 

Soft,  red,  plastic  shale,  29  feet; 

Soft,  green  sandstone,  7  feet; 

Covered  interval,  20  feet; 

Hard,  pink  and  grey  dolomite,  2  feet ; 

Soft,  yellow  dolomite,  20  feet; 

Dolomite  in  1-foot  beds,  15  feet;  horizon  of  poorly  preserved  gastropods  at  top; 

Soft,  thin-bedded,  cream-coloured  dolomite,  15  feet; 

Covered  interval,  15  feet;  .    . 

Thin,  grey,  laminated  dolomite,  with  dark  partings,  8  feet; 
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Eed  and  green  shales  outcrop  near  the  centre  of  the  west  side  of  the  island, 
in  an  exposure  20  feet  high.  If  the  dip  of  the  formation  is  northerly  for  this 
distance,  which  is  probable,  these  beds  occupy  a  higher  position  in  the  section 
than  those  above  described. 

Buff  limestone  containing  fossils  of  Onondaga  age,  outcrops  at  the  head  of 
the  large  island  next  to  the  lowest  of  the  Grey  Goose  group.  This  outcrop  is  in 
the  form  of  an  anticline,  the  direction  of  the  axis  being  about  north  80  degrees 
east.  The  cross  section  is  exposed  for  about  500  feet,  the  dip  on  the  north  limb 
being  16  degrees  and  on  the  south  25  degrees,  the  top  being  fiat. 

Just  north  of  the  exposure  described,  the  strike  of  the  beds  is  south  49  degrees 
east,  and  the  dip  southwest  at  an  angle  of  9  degrees.  Other  small  folds  succeed 
to  the  north. 

Gypsum. — Gypsum   and   selenite  beds   occur  in   the   west  bank  of   the   river 
opposite  the  lower  third  of  the  island  with  the  limestone  exposures.    These  beds  dip 
southerly  beneath  brecciated  limestone  which  is  elsewhere  seen  at  the  base  of  the 
Onondaga  limestone.     Gypsum  also  occurs  on  the  east  bank  opposite  the  foot  of 
the  island.     The  structure  is  somewhat  confusing,  but  it  is  clear  that  the  gypsum 
overlies    the    shale    series,    and    the    Onondaga    limestone    overlies    the    gypsum. 
Although  no  fossils  were  found  below  the  Onondaga,  it  is  safe  to  infer  from  their 
position  in  the  geological  column  and  from  their  close  resemblance  to  the  Salina 
of  Ontario  and  Xew  York,  that  the  red  and  green  shales  are  Salina  in  age,  as 
is  also  the  overlying  gypsum.     Bluffs  of  gypsum,  rising  as  much  as  20  feet  in 
height,  continue  downstream  for  about  4  miles.     At  a  number  of  localities  the 
gypsum  is  overlain  by  Onondaga  limestone,  which  rests  in  irregular,  eroded  channels 
in  the  top  of  the  gypsum.     A  good  exposure  of  the  contact  may  be  seen  east  of 
the  lower  end  of  the  lowest  of  the  Grey  Goose  island  group.     Gypsum  is  also  ex- 
posed for  about  200  yards  along  the  east  bank  of  the  river  opposite  the  third  island 
of  the  group  below  the  Grey  Goose  group.     The  surface  dips  to  the  north  and  is 
overlain  by  Onondaga  limestone.     The  total  thickness  of  the  gypsum  deposits  can- 
not be  directly  measured,  but  may  be  estimated  to  be  at  least  40  feet.     Xo  gypsum 
deposits  are  known  on  the  Abitibi  river,  but  about  1  mile  above  its  mouth,  a  10-foot 
section  of  dolomite,  containing  some  gypsum,  occurs  in  the  west  bank  of  the  river. 
The  beds  of  Onondaga  limestone  at  the  mouth  of  the  Abitibi  appear  to  correspond 
with  those  usually  overlying  the  gypsum  deposits.     The  gypsum  may  lie  a  short 
distance  below. 

Onondaga  Magnesian  Limestone 

The  lowest  beds  of  the  Onondaga  (Corniferous)  limestone  rest  as  described 
above,  in  eroded  channels  in  the  underlying  gypsum.  A  decided  unconformity  is 
here  present  between  the  rocks  of  Silurian  and  Devonian  age,  and  formations 
represented  elsewhere  are  absent.  In  many  places,  the  lowest  Onondaga  beds  are 
nodular,  or  l)recciated,  gypsiferous  and  unfossiliferous.  Examples  of  such  beds 
occur  above  the  gypsum  beds  of  the  Moose  river  and  at  the  base  of  the  iron  ore 
deposits  at  Long  rapids  of  the  Mattagami  river,  where  domes  25  yards  across 
with  a   5-fort  rise  at  the  centre  are  a    common    feature.     Here,    a    considerable 
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quantity  of  pyrite  occurs  in  the  limestone,  although  most  of  it  has  altered  to 
limonite.  At  the  head  of  Long  rapids  the  beds  of  limestone  exposed  near  the  low- 
water-level,  are  saccharoidal,  finely  granular,  pea-green  in  coloiir,  weathering  grey 
or  more  rarely  rusty  red  or  brown.  These  beds  are  proljably  near  the  base  of 
the  Onondaga  formation.  The  12-foot  cliff  of  limestone  at  the  angle  l^etween 
the  Moose  and  Abitibi  rivers,  is  thin-bedded,  hummocky,  unfossiliferous  and 
resembles  closely  the  basal  limestone  described  above.  Hummocky  limestone  along 
the  Abitibi  river  about  one  mile  below  the  head  of  Long  rapids  is  similar  in 
character,  Ijut  probably  represents  a  higher  horizon.  The  basal  beds  of  the 
Onondaga  where  seen  ojDposite  the  Coral  portage,  resting  upon  a  green  trap  rock, 
are  green  and  probably  glaiiconitic.  The  basal  Onondaga  beds  at  the  Sextant 
portage  are  fossiliferous  and  not  different  from  higher  beds. 


riiutu    bj   M.    y.    Wilticii 


Section  of  Onondaga  limestone  in  cliff  50  feet  high,  Long  rapids,  Mattagami  river. 


The  thickest  section  of  Onondaga  limestone  seen,  is  that  along  the  Long 
rapids  of  the  Mattagami  river.  In  the  east  side  of  the  river  and  about  300  yards 
from  the  head  of  the  rapids,  a  cliff  of  limestone  rises  50  feet  above  low  water- 
level.  Beds  exposed  along  the  river,  upstream  and  down,  appear  to  belong  to 
lower  horizons,  so  that  the  thickness  exposed  is  probably  not  less  than  60  feet. 
The  vertical  cliff  section  (see  illustration)  is  as  follows:  eight  feet  oi  thin  beds  at 
bottom,  containing  crinoid  columns;  six  feet  of  massive  rock,  containing  cup  and 
compound  corals  and  stromatoporoids ;  upper  36  feet  in  beds  two  to  three  feet  thick, 
more  or  less  cross  bedded  halfway  up,  and  containing  a  rich  fauna.  The  follow- 
ing species  collected  in  the  vicinity  are  mostly  from  the  upper  division:  StrepteJasma 
prolifica  Billings,  Cystiphyllum  varians  Hall,  Cyathophyllum  rohustum  Hall. 
Favosites  americana  Hall?,  Miclielinia  convexa   (d'Orbigny),   RhipidomeUa   livia 
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(Billing.-).  Gjjpiduld  cuinis  (Owen).  Alri/pn  irruulnri^  (Linna'us),  Ddthijris 
consohrina  ((r()rl)ig-nv).  Meristella  iKisiihi  (Coiuad ).  M.  doris  (Hall).  Conocar- 
diuin  ciincKs  (('oiirad).  Orfhoccras  hchvij.r  Hall?.  O.  Iroii^  Hall,  Proefiis  iiiacro- 
ccpJiahis  Hall.  The  upper  beds  are  l)r()\vii  in  colour  weathering  creamy,  and.  the 
lower  beds  are  cream-coloured.  The  rock  i.^^  dee})ly  weathered  and  saccharoidal, 
and  proves  on  examination  to  he  a   sonu'what  aru'illaceous.  magnesian   limestone. 

The  higher  hed.s  of  the  Onondaga  limestone  are  represented  hy  much  loose 
rock  at  the  mouth  of  the  Kwataljoahegan  liver  ;  and  hy  rock  nearly  in  place  just  above 
tide-level,  about  l^^^  miles  (estimated)  up  Maidman  creek,  and  in  the  Fishing- 
tent  rapids  on  the  east  side  of  ^loo.se  river  l)elow  the  mouth  of  the  Abitibi  river. 
The  highest  beds  of  ()iu)ndaga  limestone  are  sten  along  Long  rapids  of  the 
Abitibi  ri\er.  where  they  are  overlain  by  shales  as  descril)cd  below.  The  upper 
'30  feet  of  limestone  consists  of  beds  which  are  heavy  and  uneven  at  the  top,  but 
are  thinner  lower  dowji.  The  colour  is  butf  or  grey.  Small  worm  castings  or 
fucoids  were  the  only  fossils  seen. 

The  limestone  of  the  Coral  portage  represents  about  40  feet  of  a  section, 
being  probably  the  middle  Onondaga  beds.  Corals  and  stromatoporoids  are  the 
(oiumon  fossils.  On  th(>  west  side  of  the  ra])ids,  opposite  the  portage,  the  lime- 
.-lone  oveidies  a  green.  ])re-Cambrian  traj)  rock  as  already  described. 

At  the  section  on  tlu'  east  side  of  the  river  l)elow  the  Sextant  })ortage,  the 
Onondaga  is  represented  by  al)out   l."3  feet  of  basal  bods  as  already  described. 

Fos.sils 

Many  species  of  fossils  have  been  collected  from  the  Onondaga  limestone 
south  of  James  bay  by  previous  workers  in  the  region.  Tho.se  collected  by  the 
author  were  taken  merely  for  stratigraphic  purposes,  and  consist  of  the  following 
besides   those   mentioned   above : 

East  side  Moose  river  ojiposite  Grey  Goose  island: 

C/jstiplii/lluDi  vcsiciilosinii  Goldtufin,  Martinia  .■iiihiiDthono   (Hall). 

Head  of  second  island  from  foot  of  Grey  Goo.se  group.  Moose  river: 

Gypidula  comis  (Owen),  Atrijpd  tcticiihiris  (Linnanis),  Airypa  spinosa  (Hall),  Fcticu- 
laria  fimbriata   (Conrad),  Mcntinia  snhitmhona    (Hall),   Plcurotovwria   dnris    (Hall)? 

East  l)ank  of  Moose  river  opposite  north  island  of  Grey  Goose  group: 
Airy  pa  reticularis   (Liiiiurus),  Dclihyris  cf  sciilptiUs  Hall. 

Corals  are  abundant  in  the  vicinity  of  the   Coral  and   Sextant  jiortagcs  and 

include  the  following: 

Streptchisma  proJifica  Billiiijis.  Cystiplnjllnm  vc.siculnshvi  Gnldfuss,  and  UclinphyUum  pro- 
Uficum  Hall? 

An  analvsis  of  the  fossils  listed  su]')])orts  the  conclusion  that  these  limestones 
are  of  Onondaga  age.  as  Mori^lrlht  dovix.  TiJiipidomelln  lii'in  and  Conocardium 
ninciis  are  confined  to  the  Onondaga  limestone  in  southwestern  Ontario.  Of  these 
C.  rnrieus  is  the  best  guide  to  the  Onondaga  in  the  region  south  of  James  bay, 
Tlie  presence  in  the  panie  forjiiation  of  Martinia  siibumhona  suggests  tho  Dela- 
te B.M.  (ii) 
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ware  formation  of  southwestern  Ontario  and  (JypiduJd  comis,  DcUhijris  conso- 
hrina  and  Proeius  inacrocepJialus  suggest  the  Hamilton  formation.  As  these 
formations  are  conformable  in  southern  Ontario  and  New  York  state,  the  fossils 
are  not  very  distinct  and  it  is  quite  possible  that  the  limestones  of  the  James  bay 
region  may  represent  in  part  all  throe  formations  as  known  farther  south. 

Upper  Devonian  Formations 

The  Long  rapids  of  the  Al)itilji  river  are  caused  by  the  water  flowing  over 
transverse  folds,  involving  the  top  of  the  Onondaga  limestone  and  the  overlying 
grey  and  black  shales  and  interbedded  limestones. 

As  a  result  of  structural  conditions,  the  section  continues  on  and  off  for 
t-bout  four  miles.  The  outcrops  from  which  the  following  description  was  taken, 
occur  along  the  west  side  of  the  river  opposite  the  large  limestone  island  near 
the  foot  of  the  rapids.  As  reconstructed  in  ascending  order,  it  is  about  as  fol- 
lows: 20  feet  of  heavy,  unevenly-bedded  limestone,  of  Onondaga  age;  probably 
six  or  seven  feet  of  green  clay  shale ;  about  eight  or  ten  feet  of  brown  to  black  shale; 
a  2-foot  bed  of  green  limestone  with  shale  partings,  and  carrying  considerable 
pyrite.  This  limestone  bed  contains  If  i/polln/ris  cuholdcs  (Sowerby)  and 
Lciorliijnchus  (  ?)  sp.,  the  former  l)eiiig  cliaracteristic  of  the  TuUy  limestone  of  New 
York  state. 

It  would  thus  seem  proljable  that  the  115  or  LS  feet  of  shale  overlying  the 
Onondaga  limestone,  contains  any  Hamilton  shale  present,  the  limestone  above 
being  Tully  in  age.    However,  the  presence  of  Hamilton  beds  here  is  not  established. 

Above  the  Tully  limestone,  several  sections  of  brown  and  l)lack  shales  from 
15  to  oO  feet  thick,  are  exposed  along  the  river,  thin  beds  of  soft  green  shale  oecur- 
rinir  at  different  horizons.  On  the  east  side  of  the  river,  fine  shale  sections  are 
exposed,  the  prol)able  thickness  represented  being  50  feet.  All  told,  it  is  probable 
that  about  100  feet  of  In'own  and  l)lack  shales  occur  along  the  river.  Numerous 
small  spores  occur  in  shale  l)eds  which  represent  approximately  the  middle  portion 
of  the  section.  These  are  somewhat  smaller  tlian  the  spores  seen  in  the  Huron 
shale  of  Kettle  point,  but  there  appears  no  good  reason  for  considering  them  other 
than  Protosalrinia  Ititruiierisis  (Dawson).  On  the  evidence  of  these  spores — 
the  only  fossils  seen — the  shales  al)ove  the  limestone  referred  to  the  Tully  are 
probably  to  be  correlated  with  the  Huron  shales  of  Kettle  Point,  Ontario,  and  of 
Ohio,  the  Huron  being  the  lower  division  of  the  Ohio  shales.  It  has  not  been 
determined  whether  or  not  the  higher  beds  represent  the  Cleveland  or  upper 
division  of  the  Ohio  shale. 

Portage  Shales. — On  the  Mattagiami  rixer,  about  four  miles  above  Pike 
creek,  a  very  small  outcrop  of  bluish  shale  containing  nodular  limestone,  about 
one  foot  thick,  occurs  near  low  water-level.  Calcareous  concretions  of  spheroidal 
'hapo  and  one  foot  or  less  in  diameter  occur  in  the  limestone  along  Avith  pyrite 
concretions.  The  only  fossil  recognized  is  Pugmix  pugniis  (Martin).  About  one 
foot  of  pea-green  shale  o\'erlies  the  limestone,  this  in  turn  being  overlain  by  a 
few  inches  of  black  shale,  which  is  covered  by  glacial  till.  Pugnax  pugnus  is 
characteristic  of  the  Portage  phase  of  the  Ithaca  fauna  of  New  York  state,  and  it 
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consequently  appears  that  this  outcrop  is  of  Portage  age,  and  that  the  Ohio 
shale  may  be  expected  below  it.  C.  ^I.  ilcC'arthy  has  found  brown  shale  on  the 
west  side  of  the  ilattagami  river  a  little  higher  up.  ISTo  fossils  were  seen  in  the 
specimen  submitted,  but  it  is  probable  that  the  l)eds  represented  are  lower  than 
the  limestone  outcrop  and  are  of  Oliio  shale  age. 

Post  Middle  Devonian 

Trap  Ininisires. — In  the  vicinity  of  t'oral  and  Sextant  portages,  thin  dikes 
and  sheets  of  trap  cut  the  sedimentary  rocks  from  the  base  of  the  section  as  high 
up  as  the  Onondaga  limestone.  The  author  found  sheets  of  trap,  a  few  inches 
thick,  cutting  Onondaga  limestone  on  the  west  side  of  the  Abitibi  river  opposite 
Coral  portage;  and  just  al)ove  Sextant  portage,  a  dike  dipping  to  the  north 
at  a  steep  angle,  cuts  up  through  the  red  (^ueenston  shale.  The  author  did  not 
examine  this  close  at  hand,  but  W.  II.  ]\Iaher,  locating  engineer  of  the  Timiskaming 
and  Northern  Ontario  IJailway  Commission,  obtained  samples  of  it  and  reports 
that  the  dike  varies  in  thickness  from  two  feet  to  six  inches.  The  lowest  five  feet 
exposed,  dips  vertically  and  becomes  much  contorted. 

Mr.  Maher  also  found  thin  trap  sheets  lying  upon  limestone  beds  west  of 
the  Abitibi  river,  between  Otter  and  Sextant  portages.  Some  of  the  igneous  rock 
at  the  foot  of  Sextant  portage  may  be  of  the  same  age. 

The  dike  was  mentioned  hy  W.  J.  Wilson,^  who,  however,  did  not  examine 
it.  He  also  found  "  seemingly  l)eddcd  eruptive  rocks "  on  the  west  side  of  the 
river  opposite  Sextant  portage.     O.  E.  LeTJoy  reported  on  these  for  him  as  follows: 

The  hand  s])ecimens  represent  a  very  dark,  amost  black,  augite  lamprophyre  of  a  type 
closely  allied  to  the  moiichiquites.  The  section  consists  of  aggregates  of  calcite  and  serpentine 
as  ])seud()niorphs  after  olivine;  and  pale  Ijrown  and  pink  idioniorpliic  augites  in  a  ground 
mass  of  augite,  shreds  of  biotite,  calcite,  chlorite,  magnetite  and  a  fd)rous  zeolite. 

Specimens  of  the  dike  opposite  Sextant  portage  were  collected  by  jMr.  ]\raher, 
and  X.  L.  Bowen.-  wlio  examined  tliem  reports  that  the  material  is  deejdy 
weathered,  and  tliat  he  can  add  notliing  to  LeRoy's  description  except  that  the 
fibrous  mineral  proves  to  be  a  new  species  related  to  the  zeolites,  which  he  has 
named  EchellUc.     (See  American  ^lineralogist.  Vol.  5,  Jan.,  1920,  p.  1.) 

Although  tliese  intriisives  have  l)een  mentioned  jireviously,  their  importance 
appears  to  have  been  overlooked.  Their  age  is  clearly  post  middle-Devonian,  and 
they  compare  in  general  character  with  the  dikes  of  similar  age  at  Ithaca,  New  York 
state.  The  intrusives  in  the  vicinity  of  Montreal  may  be  of  the  same  age,  but  else- 
where, no  intrusives  younger  than  pre-Cambrian  are  known  in  central  Canada.  It  is 
possible,  however,  that  some  of  the  trap  dikes  cutting  pre-Cambrian  rocks  in 
northern  Ontario  and  Quebec  may  belong  to  the  same  period  of  intrusion. 

Ecomonic  Deposits 
Iron  Ore 

The  iron  ore  deposits  are  described  by  J.  0.  Cross  and  J.  Keele  (see  also  M. 
B.  Baker,  2<)th  Ann.  Eept.,  Bur.  of  ]\[ines.  Ontario,  1011), "but  their  relationship 

»Geol.  Snv.,  Can.,  Sum.  Kept.,  1002,  p.  2.'^7a. 
^Professor  of  Mineralogy,  Queen's  Universitj',  Kingston. 
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to  the  Onondaga  limestone  may  he  mentioned  liere.  At  Long  rapids  of  the 
Mattagami  river,  the  Onondaga  limestone  shows  numerous  sections  of  solution 
cavities,  some  ;5i>  feet  deep,  and  50  feet  or  more  across,  the  hottoms  heing  near 
the  present  low  water  level  of  the  ri\er.  The  limestone  at  these  localities  is 
deeply  weathered.  Some  beds  of  the  formation  contain  considerable  quantities, 
of  iron  pyrites,  as  may  he  seen  at  exjjosures  about  four  miles  below  Long 
rapids,  and  streams  issuing  fi'om  tlie  liniestoiu'  are  commonly  coloured  with 
hydroxide  (if  iron  which  collcc-ts  under  suitable  conditions.  The  iron  ore  as  al- 
ready described  by  Mv.  IJakei'.  consists  of  ii'onstone  or  bog  ore.  which  includes 
limestone  fragments  and  in  |)art  replaces  the  limestone.  Unconsolidated  sand 
and  fragments  of  lignite  weie  also  found  to  be  included  in  the  ore.  This  may  not 
mean  that  the  whole  iron  formation  is  ])ost-lignite  in  age,  for  some  bog  ore  is 
forming  at  the  present  time  and  some  may  have  formed  at  a  much  earlier  period. 
Of  whatever  age  the  dejxisits,  the  iron  pyrites  of  the  adjoining  Oncmdaga  lime- 
stone formation  is  probably  tht'  source  of  the  iron.  Tt  is  noticeable  that  no  iron 
deposits  of  this  character  occui'  along  the  Mattagami  river  exeej)t  in  the  cavities 
of  the  limestone. 

Gypsum 

As  already  de<cribe(K  the  gy])suin  \)V(]<  niub-rlie  tlie  Onondaga  limestone,  and 
were  deeply  eroded  before  Onoiubiga  time,  it  seems  x'cry  probalde  under  these 
circumstances  that  the  gy])sum  is  of  Salina  age.  or  a})i)roximately  of  the  same  age 
as  the  gypsum  beds  of  southern  Ontaiio.  Tlie  shale  beds  underlying  the  gypsum 
are  very  similar  to  the  Salina  shales. 

The  gyjisum  has  already  been  well  described  by  jjrevious  writers.^  Although 
cut  by  cracks  and  solution  cliannels  which  have  allowed  soil  and  clay  to  penetrate 
the  beds,  much  gypsum  is  still  little  contaminated,  and  fine  large  masses  of 
selenite  and  marbled  gypsum  occur.  The  total  thickness  of  the  beds  is  not 
known,  but  as  much  as  'iO  fei  t  of  gy})sum  occurs  in  some  of  the  cliffs.  These 
deposits  may  be  looked  npon  as  a  reserve  to  be  drawn  u])on  when  trans})ortation 
and  market  conditions  make  their  ex])loitation  possible. 

Possibilities  of  Oil  Accumulations 

Extensive  l)asins  of  sedimentary  rocks  of  I'aleozoic  age  or  later  are  commonlv 
found  to  contain  oil  accumulations,  which  may  or  may  not  be  indicated  by  oil 
.seepages  or  springs.  The  extensi\('  Paleozoic  area  to  the  south  and  west  of 
James  and  Hudson  l)ays.  is  known  to  contain  formations  of  the  same  age  as  oil- 
bearing  strata  elsewbei'e.  but  to  date  no  oil  seepages  are  known  to  occur.  Owing, 
however,  to  the  long  pei'iod  of  weatbering  along  the  rivers,  which  mav  have 
dissipated  any  oil  formerly  pi'csciit.  and  to  the  heavy  bui'den  of  clav.  silt  and 
muskeg  moss  whicli  coxcrs  the  intei'stream  areas,  the  lack  of  ()])served  oil  seepages 
is  not  to  be  wondered  at. 

'Bell,  Rohort,  Gcol.  Suiv.,  Chti.,  Kept,  of  Prooress,  1875-7(5,  i)p.  321-322. 
Bel],  J.  M.,  Ont.  Bur.  of  Mines  Rep.,  190-1,  pt.  1,  p.  156. 
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The  Tri'iiton  formation  outero])>  on  the  Xelson  and  Churchill  rivfrs,  the  Nia- 
gara on  the   Xelson.  tlie  Alhany  and  the  intervening  rivers,  and  the   Salina  and 

the  Onoiuhiga  ( ("oi'iiilVi'dUs  )  on  the  lower  Albany  ri\er  and  the  ^loose  river  with 
its  tributaries.  Fi'om  analogy  with  other  occurrences.  the<e  foimations  may  he 
"Xpected  to  contain  oil.  Econonuc  accumulations,  however,  nniy  oidy  he  looked 
for  where  there  is  an  impervious  cover  to  retain  oil  in  the  fornuitioii,  and  where 
the  structure  of  the  formations  is  fa\on.ral;le   for  oil  accnmulation. 

In  the  region  drained  by  the  Moose  river  and  its  tributarii^s.  the  Onondaga 
limestone  and  the  Salina  >hales  -aw  known  ti-  occnr.  but  the  Xiagai'a  and  Trenton 
ha\e  not  been  ob.-i'rved,  although  they  may  be  present  beneath  the  outcropping 
f(n-mation>.  Tlu'  Salina  is  not  genei'ally  oil-beai'ing.  but  some  of  the  lowt-r 
dolomitic  l)eds  of  this  foi'mation  ])rodn.ccd  large  ((uantities  of  oil  in  parts  of  soutli- 
western  Ontario,  notably  in  Tilbury  toM'nship.  Kent  county,  and  in.  ^lersea  town- 
slup,  Essex  county.  As  the  Salina  eoirsists  of  alternating  shales  and  limestones,  it 
is  prohable  that  suitable  cover  i<  piesent  for  any  oil-bearing  horizons  which  may 
exist.  The  Salina  formation  a<  a  whole  i^  geiierallv  well  co\ered  by  younger 
formations. 

The  Onouihiga  limestone,  whicdi  has  been  the  most  nniforndv  ])roductive 
formation  of  >oulliwi'stein  Ontario,  outcrop,--  at  the  -nid'aee  o\fi'  Avide  areas,  as 
already  ck'serihed.  and  foi'  that  I'ea-ou  an  impt'ivious  cover  is  gx'uerally  lacking. 
In  the  vicinity  of  Long  ra})ids  of  the  Abitibi  river,  and  about  four  miles  above 
Long  rapids  of  the  ^lattagnnn  ri\ei'  the  Onondaga  is  covered  in  ])art  bv  im- 
pervious shales.  Tlu'  areas  known  to  be  co\cre(|.  howevt'r.  art'  comparat  iv(dv  small 
aiuL  unless  larger  areas  occur  beneath  the  interstream  regions  in  the  vicinitv.  it 
is  scarcely  likely  that  extensive  accumulations  of  oil  are  preseid  in  the  Onomhiga. 
The  shale  areas,  howcNcr,  iirohably  indicate  the  deept'st  ])ai't  of  the  basin  (that  is 
the  greatest  accTunulat ion  of  sedinu'Ut.-)  and  c.)ir<equently  a  suitable  location  for 
testing  the  lower  formations. 

'Jdie  structui-e  in  the  Long  i-apids  region  of  the  Abitibi  river  consist^  of  a 
well-marked  series  of  low  folds,  the  major  anticlines  being  represented  res|)ectivelv 
by  the  limestone  areas  neai-  the  head  and  the  foot  of  Long  rapids.  The  axes 
a])peai-  to  extend  iiorlh  about  (>.")  degrees  east,  and  the  dip>  of  llie  lin\bs  pi'obahlv 
a\('rage  six  degree.-,  altliough  one  was  noted  inea>uring  I'-)  degrees.  Siualler  sub- 
-idiaiy  folds  are  superimpox'd  on  the  larger  folds,  the  whide  >ti'Ucture  being  clearly 
ex|)i'ess((l  in  the  I'Xposui'es  on  the  islands  and  in  the  bank>  of  the  I'ivei'.  'Idle 
proxinuty  of  the  ])re-('ambrian  gneiss  rejiorted  al)out  four  miles  to  the  northeast 
on  the  Little  Abitibi  rivei-  suggests  that  the  folding  i>  (hie  to  the  unevenness  of 
the  underlying  crystalline  I'ocks. 

On  the  Maltagann  i-i\ci'  the  foiinations  lie  nearly   tlal. 

Among  the  island-  in  the  Moose  rivei'  Ixdow  (ii'cv  (ioo-i'  island,  a  serie-  of 
folds  occur  with  axe-  lunning  nearly  I'ast  ami  west  and  with  dips  as  hii;h  as  '35 
degi'ce-.  The  lai'ge  island,  next  to  the  lowest  of  the  group,  lies  in  a  svncline.  but 
has  at  its  head,  a  shai'p  local  anticdiiie  which  dips  1  o  degrees  1o  the  noi'th  and 
"35  degrees  to  the  south.  'V\\r  gvpsum  deposits  ap])ear  to  indicate  a  broad  low  anti- 
(dine.  and  the  Salina  I'eil  ami  grey  shale  and  limestone  -ei'ies  of  the  thii'd  lowest 
island    of   the    (irey    (Joose  group,   evidently    form    tlu-    northern    limb    of    another 
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anticline.  Tlie  alignnii'nt  of  tlie  jj^ypsuni  outciojis  of  3Ioose  river,  Gypsum  "  moun- 
tai'i  "  and  of  the  Frencli  river  valley  suggests  tlie  location  of  one  of  the  best  marked 
anticlines  in  the  region. 

As  ])re-('amt)riaii  crystal lijie  rocks  outcrop  at  vai'ious  phiccs  tlirougli(jut  the 
legion  east  of  the  Ahitibi  river,  it  is  scarcely  jji'ohahle  tliat  the  Paleozoic  l)asin  is 
veiy  deep  anywhere  in  their  vicinity.  It  is  more  likely  that  the  basin  is  deeper 
to  the  west,  the  centre  ])ossibly  being  near  tlie  centre  of  tlie  Onondaga  outcrops 
in  the  intei'stream  ]-egion  between  the  Moose  and  Albany  rivers.  It  is  doubtful 
whether  a  (le])th  of  Paleozoic  strata  greater  than  (Kjn  or  "I  ill)  feet  is  to  he  expected 
even  there. 

Oil  Shales 

Dark  bituminons  shales,  as  already  desci'ihed,  outcroji  on  the  Mattagami  river 
just  north  of  Spciglit's  liMl  base  line,  and,  on  the  Ahitibi  river,  in  Long  rapids. 
'I'he  outci'ojis  along  the  Mattagami  are  of  liinitc(|  extent,  l)ut  there  is  evidence 
that  the  outcropping  beds  are  of  Portage  age;  and  if  they  are,  the  whole  Ohio  .shale 
section  may  be  ])resent.  Prosj)ecting  may  show  that  still  larger  areas  of  shale  are 
present  than  are  indicated  by  the  discoveries  made  so  far.  The  shales  along  the 
Ahitibi  river  occur  in  a  syiicline  about  \\^  miles  wide,  near  the  upper  end  of 
Long  rapids,  and  as  north  di])piiig  beds  about  oiie-hair  mile  across  near  the 
lower  end  of  the  ra])ids.  These  beds  also  probably  lie  in  a  syncline.  The  section 
extends  upwards  from  the  top  of  the  Onomlaga  limestone,  and  may  he  as  much 
as  100  feet  thick,  h'xposed  sections  in  the  west  bank  of  the  Ahitibi  river  are 
-'50  feet  high,  and  sections  seen  in  the  ea.st  bank  are  probably  higher.  The  black 
shales  are  interbedded  with  soft  green  shales  ol'  varying  thickness,  and  even  within 
the  black  shales,  the  oil  content  varies  considerably.  The  following  analyses  of 
the  shales  of  the  lower  ])art  of  the  Long  rapids  of  the  Abitii)i  river  were  made  by 
the  ]\rines  P)ranch  of  the  Department  of  Mines.  Ottawa. 

No.  1575.  Oil  slialo  (suifaco  exjjosure  from  Long  llapids,  Ahitilii  Kiver),  sent  in  l)y 
M.  Y.  Williams,  Geological  Survey. 

Per  cent. 

]S[oisture     1.7 

Ash    86.6 

Volatile  matter    10.2 

Nitrogen     0.41 

Oil   yield    (crude)     8.9 

Calorific    value     590  cals.  per  gram. 

Nos.  1572  and  1578.  Samples  of  oil  shale  sent  in  by  J.  Keelc  from  Long  Rapids,  Ahitibi 
river.  No.  1572  being  a  weathered  sample  (Bituminous  limestone).  No.  1573  being  an 
unweathered  sample    (Black  shale). 

1572  1573 

Per  cent.  Per  cent. 

Moisture     0.4  1.4 

Volatile    matter     26.8  13.1 

Ash     61.4  84.8 

Nitrogen    0.20  0.37 

Oil  yield    (crude)        1.6  5.5 

Calorific  value   2.''.()  cals.  per       6.89  cjils.  per 

gram.  gram. 

As  these  shales  were  taken  from  the  linnk  of  the  river,  and  must  have  suffered 
nm(;h  from  weathering,  it  is  ])rol)able  that  deeper  buried  jiortions  would  have  a 
somewhat  hifjher  oil  content. 
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III.— CLAY  AND  SHALE  DEPOSITS  OF  THE  ABITIBI 
AND  MATTAGAMI  RIVERS 

By 
Joseph   Keele 


Pleistocene  or  Glacial  Deposits 
General  Statement 

A  great  sliect  of  glacial  dril't  covers  the  wliole  region  drained  hy  the  Abitibi 
and  ^lattagami  rivers  from  James  bay  to  some  distance  south  of  the  Xatimial 
railway.  It  is  composed  principally  of  boulder  clay  or  till  gathered  in  the  Hudson 
hay  basin,  moved  southward  by  land  ice  and  spread  like  a  huge  poultice  over  the 
land  surface,  completely  obliterating  the  topograi)hic  inequalities  of  the  under- 
lying rocks. 

This  thick  drift  sheet,  which  was  derived  ])rincipal]y  from  the  Paleozoic  and 
Mesozoic  rocks  Ijordering  the  southern  part  of  the  Hudson  Bay  basin  and  possibly 
in  part  from  the  .sea  bottom,  extends  southward  and  covers  the  pre-Caml)rian 
rocks  from  the  Paleozoic  border  to  a  distance  from  2"  to  40'  miles  south  of  the 
Xational  Transcontinental  line.  The  only  field  data  we  have  at  present  concerning 
the  southern  limit  of  this  thick  clay  drift  is  the  })resence  or  absence  of  lakes.  Where 
the  drift  is  thick  and  persistent,  lakes  and  rock  ledges  are  practically  absent,  but 
where  thiiS  drift  thiiis  out  and  di>a])pears  to  the  southward,  lakes  and  rock  ridges 
become  numerous. 

The  ])re-Cambriaii  rock  >urface  yielded  less  niatt'rial  than  the  more  easily 
eroded  Paleozoic  rocks  and  very  little  clay  during  glaeiation.  hence  when  the 
southward  moving  ice  sheet  exhausted  its  load  of  fat  northern  clay  it  could  not 
gather  much  more  as  long  as  it  moved  only  over  the  old  crystalline  rock-;. 

The  generally  t)arren  character  of  the  pre-Cambrian  upland  when  not  enriched 
liy  the  northern  till,  is  exhibited  along  the  Temiskaming  and  Xorthern  Ontario 
railway  line  between  Xorth  IJay  and  Cobalt,  where  the  glacial  drift  consists  of  sand, 
gravel,  and  boulders  only.  The  drift  here  is  generally  thin,  so  that  it  does  not 
obscure  the  inequalities  of  the  old  ])re-t'aml)rian  surface.  thert'fon>  r;)ck  ridge>, 
small  valleys  or  lakes  are  constantly  in  view  of  the  traveller. 

A  very  dilfei'ent  aspect  would  open  to  an  obserser  tra\clliiig  on  the  proi)osed 
extensio]!  of  the  railway  through  the  region  north  of  Cochrane,  wheie  there  is  a 
inarked  absence  of  lakes  and  rocky  ridges.  So  etl'ectively  has  the  till  -beet  levelled 
up  the  surface  that  if  the  whole  area  along  and  north  of  the  Xational  Transcon- 
tinental line  were  denuded  of  trees,  it  would  be  a  i-olling  prairie  country.  The 
Abitibi  and  Mattagami  rivers  and  their  ])ranches  tlow  in  roughly  ])arallel  trenches 
incised  in  the  till  sheet.  These  rivers  occasionally  lay  bai'e  a  rock  ridge  which 
stands  at  a  higher  level  than  the  general  rock  surface  beni'ath  the  glacial  till,  and 
at  these  points  rapids  or  falls  occur. 

The  great  mass  of  the  unconsolidated  surface  materials  originating  from 
glacial  conr'itions  consists  of  till  or  boulder  clay.     In  northern  Ontario  this  till 
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■^lioct  is  so  tliick  and  so  ])('i'sistc']it  tliat  it  deserves  a  i'orniation  name,  but  none 
iias  liitlicito  hccii  applied  to  it.  It  fonns  the  greater  j)art  of  the  extensive  clay 
l)eit  over  whicli  the  Xatioiial  Transcoiitiiieiital  railway  is  huilt,  and  includes  a  vast 
reserve  of  a,i:ricultural  land.  This  till  slicet  is  not  entirely  continuous,  but  is 
interru])t('d  by  mijior  areas  of  sand  oi'  gi'avel  which  are  the  result  oi  the  washing 
and  sorting  of  the  bouiih'r  clay  by  isti'eains  of  water  issuing  at  the  edges  of  ice 
sheets. 

The  sui'tace  of  the  till  sheet  slopes  gradually  to  the  north.  The  elevation  of 
tlie  raih\av  at  Cochrane  station  is  i)ll  feet  above  sea  level.  At  Otter  ])()rtage 
on  the  Abitibi  ri\ei\  DO  miles  iiortli  of  Cochrane  and  near  the  northern  edge  of 
the  |)re-Canibi-iaii  rocks,  tlu'  summit  level  is  425  feet.  If  there  was  a  uniform 
sl()])e  to  the  surface,  this  would  give  a  grade  of  nearly  live  and  a  half  feet  per  mile 
over  the  area  underlain  by  ])re-Canibrian  rocks. 

The  elevation  of  the  surface  descends  abi-u})tly  from  Otter  })ortage  down 
to  the  area  underlain  by  I'a'.eozoic  rocks;  the  dilference  in  elevation  as  given  by 
the  summit  level  on  the  Coral  portage,  wliicli  lic<  ju<t  at  the  inner  margin  of  these 
rocks,  is  120  feet,  the  distance  to  this  j)()int  from  Otter  portage  l)cing  four  miles. 

As  the  summit  of  Coi'al  portage  is  :]0~)  feet  and  tide  water  lies  ^0  miles 
to  Hie  jiorth  of  this  point,  the  northei'ly  slope  of  the  till  sheet  which  overlies  the 
Paleozoic  coastal  j)lain  is  a  little  ovei'  four  feet  to  the  mile. 

Accurate  ele\ations  in  this  region  are  made  availal)le  for  the  first  time  from 
th(>  I'csnits  of  the  Timiskaniing  and  N'oi-thern  Ontai'io  railway  reconnaissance 
sui'vev  conducted  undei-  the  direction  of  W .   \l.  dialler,  during  the  year  1919. 

There  are  no  lai'ge  areas  of  the  till  sheet  entirely  level  in  these  regions,  but 
the  surface  exhibits  a  sei'ics  of  gentle  undulations.  The  hollows  are  'Swampy. 
owing  to  the  fact  that-watcr  colleci-  in  them,  and  lannot  escape  on  account  of 
the  im})crvious  cbaractei'  of  the  undcrlyijig  boulder  clay  and  the  small  amount 
of  eva])oration.  The  hollows  accumulate  a  dcj)osit  of  ])eat.  and  in  time  may  sup- 
port a  thin  growth  of  stunted  black  s])ruce.  The  higher  portion  of  the  surface  is 
dry,  and  su])])orts  a  forest  growth  of  ])o])lar  and  l)irch  in  addition  to  spruce. 
Travelling  in  any  diicction.  then,  one  ])asses  alternately   from  wet  to  dry  land. 

Xo  definite  evidence  of  mnlti])le  glaciation  during  IMei-tocene  time  was  found 
in  the  region  examine(l.  In  ])laces  stratified  sands  and  chiys  are  overlain  and 
underlain  by  till,  but  such  occurreiu'cs  are  probably  to  be.  ex])laine(l  as  the  result 
of  minor  retreats  and  ad\ances  of  the  ice-sheet.  Xo  fossils  were  found  in  the 
stratified  deposits  interbedded  with  till,  nor  was  any  other  evidence  obtained  which 
would  suggest  that  intei'-glacial  Avarm  climatt>  conditions  ]nevailed  at  any  time 
during  the  l*leistoc(  iic  in  this  region.  It  was  found  that  iho  clay  beds  which 
occur  on  the  ^Fattagami  river,  and  which  have  been  referred  to  by  previous  workers 
as  inter-glacial  in  age.  are  pre-(ilacial  in  age. 

Boulder  Clay  or  Till 

This  is  the  most  widespread  mend)er  of  the  glacial  deposits,  and  forms  the 
banks  of  all  the  i'i\('rs  to  a  much  greater  (>xt(Mit  than  any  other  material.  It  is 
composed  of  clay,  sand,  gravel  and  larger  stones  of  varying  size  which  are  some- 
times as  large  as  three  or  four  feet  in  diameter.    A  good  deal  of  the  finer  part  of  the 
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mass  is  derived  from  the  wet  grinding  of  rocks  during  the  movement  of  land  ice. 
This  wet  ground  material  is  silt  and  not  a  true  clay,  but  quantities  of  real  clay  from 
pre-Glacial  areas  were  gathered  and  included  in  the  mass  of  the  till  along  with 
the  coarser  rock  material,  the  clay  forming  the  plastic  binder  for  the  whole  mass. 

The  greater  part  of  the  northern  Ontario  till  is  line  in  texture,  being  composed 
mostly  of  plastic  clay,  silt,  and  small  rock  particles  up  to  tlie  size  of  peas.  It 
has  a  raspy  feel  when  dry,  owing  to  the  presence  of  numerous  angular  rock  par- 
ticles, and  carries  a  high  lime  content,  as  might  be  expected  in  a  l)oulder  clay 
derived  principally  from  limestone  areas. 

A  large  proportion  of  the  pebbles  and  stones  in  the  till  are  derived  from  the 
limestone  margin  which  encircles  James  bay.  A  very  good  collection  of  Devonian 
fossils  may  be  obtained  from  the  drift  in  the  vicinity  of  Cochrane,  as  about  half 
the  pebbles  contained  in  the  till  at  that  point  are  limevstones  of  this  age. 

The  nearest  Devonian  rocks  to  Cochrane  lie  about  100  miles  to  the  north. 
Fragments  of  the  iron  formation,  possibly  derived  from  the  Belcher  islands,  are 
one  of  the  conspicuous  products  washed  from  the  boulder  clay.  These  islands, 
situated  in  Hudson  bay.  are  500  miles  north  of  Cochrane,  but  only  a  very  few 
fine  fragments  of  the  iron  formation  reach  as  far  south  as  the  National  Trans- 
continental railway  line.  These  fragments,  however,  become  larger  and  more 
plentiful  on  the  lower  parts  of  the  rivers. 

The  boulder  clay  is  massive  for  the  most  part,  and  rarely  shows  any  lamination 
or  bedding.  It  is  a  dull  grey  colour  when  fresh,  but  it  takes  on  a  yellowish  tone 
on  exposure  to  weather.  The  weathering  penetrates  to  a  variable  depth,  so  that 
an  irregular  line  forms  between  the  upper  yellowish  weathered  part  and  the  lower 
grey  portion  as  seen  in  the  steeper  banks  of  the  rivers. 

The  greatest  thickness  attained  by  the  boulder  clay  is  unknown,  as  it  extends 
below  the  river  levels  even  in  their  lowest  water  stage,  but  the  greatest  known 
thickness  above  river  water  is  150  feet. 

The  best  exposures  of  till  are  seen  on  the  Mattagami  river,  particularly  good 
sections  occurring  just  below  Devil's  rapid  within  the  pre-Cambrian  areas,  while 
in  the  Paleozoic  area  the  l)est  sections  occur  just  below  Crand  rapids. 

Glacial  Sands  and  Gravels 

The  continuity  of  the  boulder  clay  is  broken  in  places  by  small  areas  of  silt, 

sand,  or  gravel.     These  deposits  occur  at  irregular  intervals,  and  appear  to  mark 

points  in  a  melting  ice  sheet  where  water  was  discharged  from  above  or  below  its 

surface.    The  boulder  clay  supplied  the  materials,  while  running  water  accomplished 

the  washing,  distribution,  and  sizing  of  the  washed  products.      One  of  the  most 

striking  examples  of  marginal  drainage  occurs  on  the  Timiskaniing  and  Northern 

Ontario  railway  line  between   Porquis  Junction  and  Cochrane   in  the  vicinitv'  of 

Nellie  Lake^  where  glacial  kettles,  some  dry  and  others  containing  water,  gravel 

heaps  or  kames.  accumulations  of  large  boulders,  and  sand  plains  are  the  results 

of  the  vast  washing  process  which  was  carried  on  here.     The  finer  material,  such 

as  clays   and   silts,  which   resulted   from   this   washing  of  the   boulder   dav.   were 

deposited   in  a   large  settling  basin   just  to  the  southward   which  has  since  been 

emptied  of  its  water. 

*  See  Ontario   Bureau  of   Mines  Map  No.  28&    (Abitibi  -  Night   Hawk   Gold   Area),   for 
floliniitation  of  Pleistocene  deposits. 

1   r,.yi.   (ii) 
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Another  series  of  gravel  ridges,  boulder  accumulations,  and  sand  patches 
occurs  between  Cochrane  and  the  eighth  concession  of  the  townships  of  Clute  and 
Glackmeyer  in  a  belt  about  four  miles  wide  in  a  north  and  south  direction.  North 
of  this  the  till  plain  appears  to  be  intact  until  broken  by  a  large  area  of  fine-grained, 
grey,  fluvio-glacial  sand  below  Island  portage  on  the  Abitibi  river,  or  a  distance 
of  40  miles  north  of  Cochrane. 

Another  extensive  deposit  of  a  similar  sand  occurs  at  Abitibi  Canyon,  25  miles 
below  Island  portage.  The  sand  at  this  point  is  at  least  100  feet  thick  and  is  tine 
grained,  compact,  and  greyish  in  colour.  The  bank  between  and  north  of  these 
sand  areas  appears  to  be  composed  of  the  unbroken  till  sheet,  but  the  heavily 
wooded  slopes  make  it  difficult  to  define  the  limit  of  the  sand  area. 

In  many  places  the  fluvio-glacial  sands  do  not  outcrop  at  the  surface,  but 
are  buried  beneath  a  till  sheet.  Below  Little  Long  rapid  on  the  Mattagami 
river,  the  bank  40  feet  high  consists  of  35  feet  of  yellowish,  grey  sand  overlaid  by 
five  feet  of  till. 

Further  north,  at  the  south  end  of  the  Long  portage,  the  glacial  section  is 
as  follows : 

Coarse  gravel   " 7  feet. 

Yellowish  boulder   clay    6 

Bluish  boulder  clay    6 

Fine,  light  grey   sand   and   silt   interbanded    17 

Compact  blue  grey  silt,  mostly  massive,  but  banded  in  some  parts  16 
Hard,  compact,  dark  grey  till 2 

Total   54  feet. 

The  above  section  is  not  to  be  understood  as  containing  inter-glacial  material, 
it  merely  means  that  the  ice  sheet  re-advanced  and  remained  for  a  brief  period 
over  its  own  fluvio-glacial  deposits.  Other  instances  of  a  similar  kind  will  be 
recorded  later. 

A  sheet  of  coarse  gravels  similar  to  the  above  is  formed  along  the  trail  of 
Otter  portage  on  the  Abitibi  river,  and  these  gravels  extend  northward  to  beyond 
Sextant  portage,  where  they  overlie  the  Devonian  limestones  just  at  their  contact 
with  the  pre-Cambrian, rocks. 

Stoneless  Glacial  Clays 

The  stoneless  glacial  clays  are  the  washed  product  of  the  boulder  clay  or  till, 
consequently  they  are  mostly  always  found  at  the  surface  overlying  either  sand, 
gravel,' boulder  clay' or  bedrot'k,  according  to  the  character  of  the  bottom  of  the 
still  water  basin  into  which  they  were  discharged. 

-"'"-'Oebasitoally  the  stoneless  stratified  clays  are  found  buried  beneath  till,  owing 
to  a  re-advance  of  ice  over  the  sediments  previously  laid  down  from  it. 

Large  areas  of  stoneless  stratified  clays  occur  south  of  the  National  Trans- 
continental railway  line.  These  clays  were  probably  laid  down  in  a  fresh  water 
basin  of  large  dimensions,  whose  northern  rim  was  the  waning  ice  sheet.  Lake 
Abitibi,  the  Ikrgest  lake  in  the  region,  is  a  remnant  of  this  once  extensive  water 
body.     The  clay  sediments  have  been  traced^  from  the  vicinity  of  Abitibi  lake 


'  Abitibi  -  Night  Hawk  Gold  Area,  Vol.  XXVIII,  Part  II,  Ont.  Bur.  Mines,  1919,  p.  37. 
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westward  to  Night  Hawk  lake,  a  distance  of  about  -iO  miles,  the  conclusion  being 
that  the  water  body  was  once  continuous  over  the  intervening  area  It  is  probable 
that  this  body  of  water  reached  southward  across  the  present  watershed  and  in- 
cluded the  valley  of  lake  Timiskaming. 

In  addition  to  the  large  body  of  water  outlined  above,  there  appears  to  have 
been  smaller  water  bodies  ponded  in  depressions  or  in  front  of  the  ice,  because 
occasional  patches  of  banded  clay  are  found  lying  on  the  boulder  clay.  Deposits 
of  this  kind  are  seen  on  the  Frederick  House  river  at  the  railway  bridge  and  also 
at  the  crossing  of  the  Missinaibi  river  100  miles  to  the  west,  the  intervening  area 
being  almost  entirely  underlain  by  boulder  clay. 

These  stoneless  clays  for  the  most  part  exhibit  very  pronounced  stratification, 
being  built  up  of  alternating  layers  of  silt  and  clay  slightly  different  in  colour. 
The  silt  layers  have  a  high  lime  content  and  low  plasticity,  being  composed  mostly 
of  finely  ground  rock,  while  the  clay  layers  contain  far  less  lime  and  have  a  sticky 
plasticity. 

The  top  of  the  stratified  clays  generally  comes  to  the  surface,  but  occasionally 
they  are  concealed  by  sand  deposits  of  varying  thickness  which  were  strewn  over 
the  clays  as  the  lakes  diminished  and  disappeared. 

In  some  places  the  stratified  clays  are  found  buried  beneath  the  till,  owing 
to  the  erratic  movement  of  the  ice  sheet.  One  of  the  best  examples  of  this  condi- 
tion is  seen  at  the  south  end  of  Coral  portage  on  the  Abitibi  river,  where  the 
clay  bank  is  90  feet  in  height  above  the  river.  A  small  stream  has  cut  through 
this  bank  exposing  a  section  60  feet  in  depth.  The  upper  25  feet  is  hard  compact, 
greyish  till,  carrv'ing  large  stones.  The  lower  35  feet  is  stoneless,  with  alternating 
olive  and  ash-grey  layers  of  clay  interlaminated  with  films  of  sand  and  silt.  This 
stratified  clay  is  followed  downward  by  the  ordinary  till  sheet  of  the  region,  which 
is  exactly  the  same  as  the  till  overlying  it. 

There  is  no  indication  of  any  large  occurrence  of  stoneless  stratified  clays 
overlying  the  uppermost  boulder  clay  north  of  the  Abitibi-Timiskaming  area,  until 
well  within  the  coastal  plain  about  100  miles  south  of  the  shore  of  James  bay. 
These  clays  differ  from  the  more  southerly  clays,  inasmuch  as  the  latter  were  laid 
down  in  fresh  waters.  The  northern  clays  appear  to  have  been  deposited  when 
the  land  on  Avhich  they  lie  was  300  feet  or  more  lower  than  at  present,  so  that 
when  the  ice  disappeared  it  was  replaced  by  the  marine  waters  from  Hudson  bay. 
It  is  an  open  question,  however,  whether  the  ice  all  disappeared  before  these  clays 
were  deposited,  or  whether  the  ice  became  thin  enough  to  allow  the  marine  water 
to  get  in  front  of  it  at  this  stage  of  the  retreat.  In  either  case  the  evidence  of 
marine  deposition  is  indicated  by  the  fossils  and  the  structure  of  the  clay.  We 
no  longer  see  sharp  difi'erentiation  between  clay  and  silt  made  by  the  fresh  water 
suspensions,  but  the  massive  almost  structureless  clays  of  rapid  salt  water 
deposition. 

The  marine  clays  have  a  large  areal  extent,  but  do  not  appear  to  have  attained 
any  great  thickness,  the  greatest  depth  observed  being  only  about  12  feet,  while 
at  most  places  they  were  only  half  this  thickness.  They  disappear  under  tide 
water  at  the  mouth  of  the  Moose  river,  and  gradually  rise  with  the  slope  of  the 
land  southward  until  thov  attain  an  elevation  of  about  300  feet  above  sea  level. 
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Swamp  Clays 

Certain  dark  coloured  isolated  patches  of  clay  occur  on  the  banks  of  the  Abitibi 
and  Mattagami  rivers  whose  origin  and  position  in  the  glacial  series  is  often 
difficult  to  determine.  For  convenience  they  are  referred  to  as  swamp  clays.  They 
are  stratified  clays  overlying  the  regular  till  sheet  and  underlying  the  river  silts, 
a  position  just  like  that  of  the  marine  clays.  They  differ  very  materially,  however, 
from  the  marine  clays,  being  darker  in  colour  and  having  a  more  pronounced  stratifi- 
cation, but  most  important  of  all  is  their  low  lime  content  and  their  association 
with  peaty  materials,  characteristics  which  by  no  means  apply  to  the  marine  clay. 
Clays  of  this  kind  were  seen  only  in  the  area  underlain  by  Paleozoic  rock 
on  the  northern  portion  of  the  rivers.  Small  patches  occur  on  the  Mattagami 
river  just  above  low  water  level,  overlying  the  pre-Glacial  clay  about  half  a  mile 
below  the  foot  of  Long  portage,  and  other  similar  deposits  were  seen  on  the 
Moose  river  in  the  vicinity  of  the  gypsum  beds.  These  clays  occur  also  on  the 
Abitibi  river  overlying  the  pre-Glacial  lignite  at  Blacksmith  rapid,  but  the  most 
important  deposit  occurs  on  this  river  opposite  the  mouth  of  Big  Cedar  creek. 

The  last-mentioned  clay  deposit  rises  to  30  feet  above  river  level,  and  is  over- 
lain by  the  yellowish  flood  plain  silts.  It  consists  of  alternate  layers  of  olive  and 
dark  grey  to  black  plastic  ,stoneless  clay.  It  appears  to  contain  no  fossils,  but 
has  rusty  streaks  and  films  of  peat  between  the  clay  layers.  The  layers  in  the 
upper  parts  are  folded  and  contorted,  probably  by  the  shoving  of  river  ice. 
Small  remnants  detached  from  the  main  body  were  also  seen  on  the  opposite  bank 
of  the  river  and  resting  on, the  boulder  clay.  Clay  of  this  kind  seems  to  have 
been  deposited  in  depressions  or  glacial  kettles  in  the  boulder  clay  surface,  and 
was  accompanied  by  swamp  growth. 

The  fact  that  the  lime  is  to  a  considerable  extent  leached  and  that  there  are 
evidences  of  plant  growth  indicates  that  these  clays  Avere  deposited  long  after  the 
land  had  risen  above  sea  level. 

There  may  be  many  small  occurrences  o.f  similar  clay  in  the  interstream  areas 
where  their  presence  might  be  indicated  by  shallow  ponds  of  water  or  depressions 
covered  with  forest  growth.  It  is  only  when  the  streams  cut  through  them  that  their 
location  is  revealed. 

The  swamp  clays  should  not  be  confused  with  clays  of  similar  outward  appear- 
ance already  described  as  underlying  the  till  sheet,  as  these  clays  are  not  leached, 
neither  do  they  contain  plant  remains.  The  swamp  clays  are  differentiated  in 
the  same  manner  from  the  surface  stratified  clay  deposited  in  front  of  retreating 
ice  sheets. 

Fload  Plain  Silts 

Immediately  overlying  the  marine  clay  bed  of  the  coastal  plain  is  a  deposit 
of  one  to  ten  feet  of  yellow-weathered  interstratified  silt  and  sand  carrying  small 
fresh  water  shells.  Frequently  streaks  or  thin  beds  of  gravel  are  included  in  the 
silts,  and  occasionally  small  well  rounded  stones  or  boulders  are  scattered  in  an 
irregular  manner  through  the  l)ed.  giving  it  the  appearance  of  a  layer  of  till  at 
the  parts  where  the  stones  occur. 
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The  silts  appear  to  be  continuou.s  along  the  top  of  the  banks  throughout  the 
lower  100  miles  or  so  of  the  Abitibi  and  Mattagami  rivers.  In  some  places  the 
marine  clay  has  been  worn  away  by  the  river  and  replaced  by  flood  plain  silts. 
They  are  very  porous  and  lacking  in  plasticity,  so  that  they  are  easily  washed 
away  if  not  held  in  place  by  tree  roots.  During  the  excessive  wet  weather  i-n 
August  they  formed  a  thick  yellow  mud  running  down  the  bank  of  the  Abitibi 
river  a  short  distance  above  its  mouth. 

These  silts  were  deposited  shortly  after  the  rivers  began  to  cut  down  on  the 
glacial  deposits,  probably  when  the  land  ice  had  altogether  disappeared,  so  that 
they  are  of  post-Glacial  age.  The  whole  series  of  Glacial,  pro-Glacial  and  post- 
Glacial  deposits  is  illustrated  by  section  measured  on  the  Mattagami  river: — 

Yellowish   stratified   silt   and  saud    3  feet. 

Dark  grey  stoiieless,  plastic  clay,  marine 7 

Grey,  fluvio-glaeial  sand 10  " 

Compact,   blue  grey   silt    15  " 

Till    '. 5  " 

Corniferons    limestone    25  " 

Total    65  feet. 

The  above  ejection  was  taken  on  the  west  side  of  the  Mattagami  river  just  above 
the  iron  ore  deposit  at  Grand  rapids,  and  the  following  section  was  measured  a 
mile  further  down  stream  on  the  same  side. 

Stratified,    yellowish    silt     8  feet. 

Marine  clay    8 

Till     5     " 

Fluvio-glaeial  silt    5     " 

Fluvio-glaeial  sand  and  gravel    20     " 

Till  to  river  level 30     " 

Total    76  feet. 

The  bank  of  the  Mattagami  opposite  the  mouth  of  the  Missinaibi  river 
consists  of: — 

Stratified,    yellowish    silts    and    sands     4  feet. 

Brownish  till    6     " 

Fluvio-glaeial   sands  and  gravel  to   river    50     " 

Total    60  feet. 

That  part  of  the  inland  above  water  level  on  which  Moose  Factory  is  built 
is  composed  entirely  of  silts,  and  the  silts  are  thicker  in  this  vicinity  than  they 
are  up  stream. 

Only  two  species  of  fossil  shells  appear  to  be  included  in  the  silts,  but  they 
are  of  frequent  occurrence. 

Economic  Aspects  of  the  Glacial  Series 
Till  or  Boulder  Clay 

Agriculivrc. — Various  reports  dealing  with  the  agricultui'al  possibilities  of  the 
region  and  the  forest  resources  have  been  published  by  the  Ontario  Bureau  of  Mines 
and  Department  of  Agriculture.  Attention  has  been  already  drawn  to  the  fact 
that  glaeiation  has  made  large  area.s  of  the  region  underlain  by  pre-Cambrian  rocks 
available  for  cultivation  and  human  habitation  which  otherwise  would  have  been 
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barren  stretches.  The  great  sheet  of  till  brought  southward  from  the  Hudson  Bay 
basin  has  been  moulded  over  the  inequalities  of  the  old  rocky  land  surface  and 
finished  with  a  fairly  level  surface  suitable  for  agricultural  purposes. 

The  soils  on  the  surface  of  the  drift  sheet  vary  with  the  texture  and  composi- 
tion of  the  subsoil,  and  where  this  is  sand  or  gravel  the  soil  is  of  little  or  no  value 
for  agriculture.  The  greater  part  of  the  area,  however,  is  underlain  by  the  boulder 
clay,  and  this  produces  rich  clay  soils  in  which  stones  for  the  most  part  are  not 
numerous. 

There  is  very  little  difference  in  composition  between  the  soils  of  these  northern 
areas  and  those  in  southwestern  Ontario  betwen  lakes  Huron  and  Ontario.  Both 
are  stony  soils,  high  in  lime,  produced  by  a  boulder  clay  derived  principally  from 
limestone  areas.  The  essential  difference  as  regards  agriculture  is  that  the  southern 
areas  are  deeply  leached  and  contain  more  humus,  while  in  the  northern  areas 
leaching  has  been  comparatively  sliglit  and  the  amount  of  humus  in  the  soils  is 
much  less. 

Bricl;  and  tile. — x\t  many  points  on  the  banks  of  rivers  and  in  railway  cuttings, 
the  boulder  clay  appears  to  be  stoneless.  This  appearance  is  due  to  weathering  of 
the  surface  to  a  uniform  yellowish  grey  colour  and  the  small  stones  not  being  visible 
on  account  of  their  coating  of  clay. 

Examples  of  this  kind  are  seen  on  the  railway  cutting  between  Fauquier  sta- 
tion and  the  bridge  over  the  Groundhog  river,  as  well  as  in  several  gullies  in  the 
vicinity  of  Cochrane.  These  clays  have  been  mistaken  for  brick  clays,  but  a  close 
inspection  almost  invariably  reveals  the  presence  of  pebbles  or  coarse  grit. 

It  is  possible  to  make  brick  out  of  clay  containing  a  limited  number  of  pebbles 
provided  they  are  not  limestone,  but  an  analysis  of  the  pebbles  on  the  shore  of  the 
Groundhog  river,  just  below  the  railway,  showed  that  half  of  them  were  limestone. 
The  same  condition  prevails  over  the  greater  part  of  the  territory  traversed  by  the 
National  Transcontinental  railway. 

The  trouble  with  limestone  particles  embedded  in  brick  clay  is  that  they  burn 
to  quicklime,  which  subsequently  expands  on  absorbing  moisture  and  spalls  the 
burned  brick  containing  them.  Experiments  have  proved  that  limestone  grains 
larger  than  those  passing  a  30-mesh  screen  will  cause  trouble  in  burned  brick,  but 
as  it  is  not  economically  possible  to  wash  or  grind  clay  for  the  manufacture  of 
common  brick,  the  clays  containing  limestone  are  always  avoided  by  brickmakers. 

When  leaching  proceeds  actively  for  a  sufficiently  long  period,  much  of  the 
finely  divided  lime  is  carried  out  of  the  clay,  and  the  limestone  pebbles  are  dissolved 
to  a  certain  depth  below^the  surface.  This  has  happened  on  the  surface  of  boulder 
clays  in  southwestern  Ontario,  where  a  foot  or  two  of  clay  is  available  for  red  brick 
or  tile.  The  leaching  accomplished  in  northern  Ontario  in  post-Glacial  time  is 
quite  limited  in  depth,  which  accounts  for  the  high  lime  content  and  the  pebbles 
mostly  intact  at  the  surface. 

There  are  occasional  patches  of  nearly  stoneless  clay  on  the  boulder  clay  sur- 
face where  a  little  sediment  has  been  deposited  in  small  ponds  which  are  now  dry. 
These  deposits  consist  of  banded  black  and  yellow  clay  which  might  be  used  for  the 
manufacture  of  common  buff  brick.  They  are  generally  small  in  area  and  also  of 
little  depth,  since  stony  clay  is  almost  sure  to  be  encountered  below  them. 
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Most  of  the  boulder  clay  in  the  region  makes  an  excellent  puddling  clay  for 
engineering  work,  as  it  is  highly  plastic  and  absolutely  impervious  to  water  when 
hard  packed. 

The  large  areas  of  stoneless  stratified  clay^  suitable  for  brick  and  tile  making 
lie  to  the  southward  of  the  Xational  Transcontinental  railway.  These  clays  occupy 
a  wide  basin  extending  from  Lake  Timiskaming  nearly  to  the  height  of  land, 
where  the  rock  ridges  mark  the  northern  limit  of  the  basin.  Beyond  the  height 
of  land  another  basin  underlain  by  clay  opens  out  and  extends  to  Porquis  Junction 
on  the  T.  &  jST,  0.  railway. 

Marine  Clay 

The  marine  clay  which  occurs  in  the  northern  portion  of  the  region  adjoining 
James  bay  is  quite  plastic,  and  has  good  drying  and  working  qualities.  On  account 
of  its  high  lime  content  it  burns  to  a  creamy  coloured,  porous  body,  so  that  while 
it  would  make  a  good  building  brick  it  is  quite  unsuited  for  the  manufacture  of 
vitrified  wares,  it  being  easily  fusible.  The  marine  clay  is  not  entirely  stoneless, 
hence  care  would  have  to  be  exercised  in  order  to  select  those  parts  which  are  free 
from  pebbles. 

The  surface  of  this  clay  passes  below  water-level  at  tide-water,  consequently, 
in  the  yicinity  of  Moose  Factory  it  is  seen  only  when  the  tide  is  low.  It  presents 
a  different  aspect  here  from  that  on  the  upper  reaches  of  the  river,  where  it  is 
higher  above  water-level  and  subject  to  oxidation.  The  clay  at  tide-water  is  bluish 
in  colour  and  its  plasticity  is  low.  It  behaves  like  a  silt,  inasmuch  as  it  has  a 
punky  wet  body  which  is  short  in  texture  and  difficult  to  mould,  but  it  might  be 
made  into  brick  by  the  soft  mud  process. 

Two  samples  selected  for  testing,  one  being  of  the  blue  clay  at  tide-water,  and 
the  other  from  the  brownish  oxidized  clay  overlying  the  gypsum  beds  40  miles 
further  up  stream,  burned  to  very  nearly  the  same  kind  of  product,  but  the  differ- 
ence of  the  working  qualities  in  the  raw  state  was  very  pronounced.  Both  siamples 
showed  a  few  small  white  soft  specks  on  the  surface  after  burning,  which  denoted 
the  presence  of  limestone  particles  in  the  clay. 

Swamp  Clay 

This  type  of  clay  was  sampled  from  the  deposit  which  occurs  on  the  east  side 
of  the  Abitibi  river  near  the  lower  part  of  Blacksmith  rapids,  where  the  section 
seen  above  high  water  level  is  as  follows : 

Yellowish  flood  plain  silt 3  feet 

Stratified,  blue  grey  to  black,  peaty  clay 5  " 

Rusty  gravel   1  foot 

Yellowish  boulder  clay   2  feet 

Black  and  light  grey  clay  with  lignite  fragments 2  " 

Total   10  feet. 

The  peaty  clay  which  is  the  second  member  from  the  top  of  this  series  was  the 
material  sampled.     It  contains  coarse  rock  particles,  lignite  dust,  and  peaty  mate- 

^  A  full  account  of  the  physical  properties  and  uses  of  these  clays  is  given  by  the 
writer  in  the  Summary  Report  of  the  Mines  Branch  (Ottawa)  for  1917,  pages  102-106. 
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rial,  but  its  working  and  moulding  properties  are  good.  When  burned  to  a  tem- 
perature of  1850  deg.  Fahr.  it  produces  a  pale  red,  porous  body  with  a  normal 
shrinkage.  If  burned  to  1950  degrees  the  body  becomes  vitrified  and  of  a  dark 
red  colour,  but  the  shrinkage  at  this  temperature  is  excessive.  The  clay  softens 
and  deforms  at  about  2000  degrees  Fahr. 

This  clay  would  be  suitable  for  the  manufacture  of  common  red  brick  or  field 
drain  tile,  but  not  for  any  higher  grade  of  ware.  There  are  a  few  small  particles 
of  limestone  present  in  this  clay,  but  apparently  not  enough  to  spoil  the  burned 
ware. 

The  most  extensive  deposit  of  this  kind  of  clay  in  the  vicinity  occurs  opposite 
the  mouth  of  Big  Cedar  creek,  lower  down  the  river,  described  below. 

There  are  several  patches  of  this  kind  of  clay  overlying  the  fire-clay  beds  on  the 
east  shore  of  the  Mattagami  river  below  Long  portage.  It  varies  in  colour  from 
greenish  grey  to  black  and  is  well  stratified.  The  black  beds  carry  thin  layers  of 
lignite  fragments  and  are  very  plastic  and  smooth  to  the  feel,  so  that  it  is  difficult 
to  distinguish  it  in  the  field  from  the  l)lack  l)eds  among  the  fire  clavs  on  which  it 
lies. 

The  black  swamp  clay  which  was  sampled  was  exceedingly  stiff  and  soap-like 
when  wet,  and  was  hard  to  work.  It  burns  to  a  dark-red  hard  liody  at  a  tempera- 
ture of  1850  degrees  Fahr.  The  shrinkage  is  excessive,  and  fire  cracks  develop  in 
the  burned  body.  If  burned  at  too  fast  a  rate  it  bloats  and  becomes  cindery  owing 
to  its  high  carbon  content  and  the  density  of  the  l)ody,  which  prevents  the  oxidation 
of  the  carbon.  This  clay  would  be  useless  for  the  manufacture  of  burned  clay 
products  on  account  of  its  numerous  defects. 

Immediately  underlying  this  material,  wliieh  is  of  comparatively  recent  origin, 
is  a  light-grey  pre-Glacial  fire  clay  of  the  highest  quality,  so  that  in  the  lapse  of 
time  the  worst  and  the  best  of  clays  have  come  to  rest  together. 

Flood  Plain  Silts 

The  3'ellowish  stratified  silt  which  overlies  the  marine  clay  on  the  lower  reaches 
of  the  river  has  very  little  coherence  because  of  its  lack  of  plasticity.  It  is  also 
interstratified  with  sand,  which  still  further  reduces  its  plasticity,  and  in  places 
scattered  pebbles  and  gravel  streaks  put  it  outside  the  range  of  practical  brick 
making. 

At  certain  points,  however,  where  the  sand  content  is  low  and  pebbles  are 
absent,  it  might  be  used  for  the  manufacture  of  common  building  brick,  but  it 
appears  to  be  a  dubious  proposition  at  best. 

A  certain  percentao-e  of  the  silt  might  be  added  to  the  marine  clay  to  advan- 
tage, as  the  latter  is  highly  plastic.  The  silt  Avould  help  to  make  the  clay  more 
easily  workable  and  quicker  in  drying. 

Sand  and  Gravel 

The  region  as  a  whole  appears  to  be  inadequately  supplied  with  materials 
for  road  making  and  for  structural  purposes,  as  sand  and  gravel  occur  only  in 
isolated  areas,  not  always  conveniently  situated  to  where  they  are  most  required. 
Furthermore,  owing  to  the  persistence  and  thickness  of  the  boulder  clay  sheet,  rock 
outcrops  at  the  surface  are  so  rare  that  stone  from  this  source  is  seldom  available. 
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Sand  and  gravel  is  locally  abundant,  however,  along  the  lines  of  glacial  drain- 
age, these  deposits  being  usually  indicated  by  the  ridges  and  cup-shaped  hollows 
which  break  the  generally  level  surface  of  the  region.  Such  deposits  often  stretch  out 
for  miles  in  a  belt  of  no  great  width,  so  that  they  are  within  wagon-hauling  distance 
of  a  considerable  area.  These  gravels  and  sand  hills  are  usually  of  no  value  to  the 
farmer  for  purposes  of  cultivation,  but  they  constitute  reserves  of  great  importance 
to  a  community  and  are  eagerly  sought  after  by  railway  companies. 

The  material  furnished  by  glacial  morainic  ridges  and  knolls  and  their  imme- 
diate vicinity  is  sand,  gravel,  cobble  stones  and  boulder  accumulations.  As  the  com- 
position of  these  moraines  is  frequently  variable,  some  prospecting  and  test-pitting 
may  be  necessary  in  order  to  find  the  grade  of  material  sought  for.  An  excavation 
opened  for  sand  often  quickly  changes  to  gravel,  or  the  reverse  may  happen. 

In  some  cases  fluvio-glacial  sand  and  gravels  occur  buried  under  a  thin  sheet 
of  till  where  the  surface  indications  give  no  cine  to  their  presence.  Then  it  is  only 
on  the  cut  banks  of  streams  or  in  digging  wells  that  their  existence  is  revealed. 
The  forest  growth  often  indicates  the  character  of  tlic  underlying  material,  as 
dry  knolls  covered  with  a  growth  of  jack  pine  usually  indicate  a  sand  or  gravel 
deposit. 

Reference  has  been  made  to  two  well-known  extensive  accumulations  of  sand 
and  gravel  in  the  settled  portion  of  the  region  adjacent  to  the  Xational  Trans- 
continental railway,  and  also  to  deposits  met  with  on  the  rivers  firrther  north.  The 
resources  of  the  great  interstream  areas  in  this  respect  are  as  yet  unknown.  Two 
extensive  surface  sheets  of  gravel  are  known  to  occur  on  both  the  Abitibi  and 
Mattagami  rivers  just  at  the  contact  between  the  pre-Cambrian  and  Paleozoic 
rocks.  The  gravels  reach  from  Otter  portage  on  the  Abitibi  river  to  below  Sex- 
tant portage,  a  distance  of  five  miles.  Alxmt  five  miles  of  gravels  are  seen  on  the 
Mattagami  at  Long  portage.  It  is  scarcely  possible  that  this  sheet  of  gravel 
extends  unbroken  over  the  area  between  the  two  streams,  but  if  not,  it  is  quite 
likely  that  there  are  other  similar  patches  of  coarse  gravels  there. 

These  gravels  appear  to  be  well  suited  for  railway  ballast  as  well  a-  for  struc- 
tural purposes. 

It  is  rare  that  glacial  sands  are  found  pure  enough  to  be  used  in  the  manu- 
facture of  glass.  Although  the  glacial  saiids  of  this  region  are  composed  mostly  of 
quartz  grains,  they  also  carry  so  many  particles  of  mica  and  iron  that  they  are 
altogether  too  impure  to  be  used  as  glass  sands. 

Many  of  the  deposits  of  glacial  sands  in  this  region  are  suitable  for  the  manu- 
facture of  sand-lime  brick.  These  l)rick  are  made  l)y  adding  about  6  per  cent,  of 
hydrated  lime  to  the  sand,  pressing  the  mixture  into  brick  shapes  in  a  machine  and 
steaming  them  in  air-tight  cylinders  for  eight  hours. 

Sands  suitable  for  moulding  purposes  in  iron  foundries  were  not  observed  in 
this  region,  but  it  is  possible  that  future  development  may  reveal  them. 

Refractory  Pre=QlaciaI  Clays 

The  presence  of  fire  clays  and  refractory  pottery  clays  in  northern  Ontario 
was  first  made  known  by  the  explorations  of  E.  B.  Borron,  who  took  a  sample  of 
clay  "  hap-hazard''  from  the  bank  of  the  Missinaibi  river  and  had  it  examined  by 
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Prof.  H.  H.  Croft,  of  Toronto  University.  In  Prof.  Croft's  opinion  it  was  "  nearly 
if  not  quite,  equal  to  the  Cornish  clay  used  in  the  manufacture  of  English  porce- 
lain." ^  These  deposits  were  visited  in  1903  by  J.  Mcintosh  Bell,  who  mentions 
them  in  his  report.^  A  chemical  analysis  is  given  in  this  report,  but  no  physical 
tests  appear  to  have  been  made. 

A  large  section  of  the  fire-clay  deposits  on  the  Missinaibi,  above  the  mouth  of 
the  Wabiskagami  river,  were  examined  and  staked  by  Messrs.  H.  Curran  and  W.  T. 
Calkins,  of  Montreal,  in  1911. 

In  1916  the  attention  of  C,  M.  McCarthy,  of  Elk  Lake,  was  directed  to  certain 
peculiar  clays  on  the  bank  of  the  river  during  a  journey  up  the  Mattagami  from 
James  bay.  Mr.  McCarthy  revisited  and  staked  claims  on  the  deposit  in  the  fol- 
lowing year.  He  also  collected  samples  of  all  the  various  beds  he  could  find  by 
boring  and  trenching,  and  submitted  them  to  the  writer  for  testing.     The  results  of 


Photo  b'j  M.  r.   Williams. 

View  of  east  bank  of  the  Mattagami  river  below  Long  portage.  Mesozoic  fire  clays  outcrop 
along  the  low  part  of  the  bank  between  the  trees  and  the  water.  The  high  wooded 
portion  of  the  bank  is  mostly  composed  of  boulder  clay. 


the  tests  on  these  clays  were  published  in  the  Summary  Report  of  the  Mines 
Branch  for  1918,  in  which  it  was  stated  that  one  of  the  beds  proved  to  be  the  most 
refractory  fire  clay  yet  found  in  Canada. 

The  occurrence  of  this  high  grade  clay  was  verified  by  the  writer  during  a  visit 
to  the  locality  in  August,  1919. 

The  fireclays  outcrop  at  intervals  from  beneath  the  river  wash  along  the  strip 
of  sloping  bank  between  low  and  high  water  levels,  the  greatest  vertical  height  to 
which  the  clays  rise  being  about  eight  feet. 

^Report  of  E.  B.  Borron  on  his  journev  to  and  from  Moose  Factory  in  1880.  Ont.  Sess. 
Papers,  1881. 

="  Ont.  Bur.  Mines,  Vol.  XIII,  Pt.  I,  1904. 
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Above  this  level  rise  the  high  banks  of  glacial  clay.  The  clays  are  mostly 
brightly  coloured  pink,  yellow  and  greyish  white,  a  strong  contrast  to  the  monoton- 
ous drab  glacial  clays  that  are  seen  everywhere  over  the  region. 

A  number  of  holes  were  bored  at  intervals  along  the  strip  of  clay  outcrops  in 

order  to  ascertain  the  thickness  of  the  clays  and  the  variation  in  the  beds.     Xone  of 

the  holes  put  down  went  very  deep  owing  to  the  fact  that  in  every  case  a  bed  of 

white  or  pale  yellowish  sand  was  encountered  which  invariably  let  water  into  the 

bore  hole  sooner  or  later  and  stopped  the  operation.     The  following  tliroe  examples 

summarize  the  results  of  the  borings. 

Ft. 

(1)   Bright  red  and  grey  mottled  clay 2 

Yellow  and  grey  mottled  clay   2 

Black  clay    3 

White  clay   1 

Sand    1 

Water    

(_2)   Dark  grey,  highly  plastic  clay   3 

White  clay   * 3 

White  sand  with  clay  bond   10 

Water    

(3)   White  clay  3 

Mottled  pink  and  yellow  clay   2 

Reddish  pink  clay 2 

Silty  grey  clay   3  V2 

White  sand 1 

Water    

An  efTort  was  made  to  find  the  clay  at  higher  levels  by  boring  through  the 
glacial  drift  in  the  high  banks.  Five  holes  were  started  on  terraces  at  different 
levels  on  the  boulder  clay,  but  none  of  them  succeeded  in  getting  down  very  fa-t 
owing  to  the  stones  scattered  through  the  clay.  There  are  no  surface  indications  of 
the  fire  clays  in  the  slopes  of  the  higher  part  of  the  bank,  but  then  the  constant 
slumping  of  the  glacial  clay  and  the  thick  forest  and  plant  growth  are  sufficient  to 
conceal  any  outcrops.  The  bottom  of  a  small  creek  which  enters  the  river  not  far 
from  the  fire  clay  outcrop  was  followed  up,  but  although  the  little  stream  had  cut 
deeply  into  the  glacial  clays  it  did  not  reveal  any  fire  clay  beneath  them.  ^1 

-These  de})osits  are  situated  55  miles  north  of  Kapuskasing.  the  nearest  point  on 
the  National  Transcontinental  railway. 

Properties  and  Uses. — The  following  tal)le  sliows  the  character  of  the  various 
clays  when  burned  in  a  commercial  stoneware  kiln  to  tlie  softening  point  of  cone  7. 


Raw   Colour 

Burned  Colour 

Cone  7— 1270''C.  or  2318«F. 

Number 

Per  cent,  of 
Total  Shrinkage 

Per  cent. 
Absorption 

1 

pink 

buff 

16 
15 
12 
20 
9 
12 
13 

\           2 

2 

buff 

pink 

\         3 

3 

orange  

black 

red 

\    12 

4 

white 

\   6 

5 

black 

w'hite 

uS 

6 

white 

white 

12 

7 

light  grey 

cream 

1*^ 
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These  clays  fall  into  two  groups,  those  that  have  a  comparatively  high  iron 
content  and  those  that  contain  little  or  no  iron.  The  iron  has  an  effect  on  the 
colour  hoth  in  the  raw  and  burned  state,  and  lowers  the  refractorinass  of  these  clays. 
The  first  group,  however,  are  third  grade  clays  as  they  do  not  deform  until  a  tem- 
perature of  3074  deg.  F.  (cone  28)  is  reached,  with  the  exception  of  Xo.  3,  which 
deforms  at  2786  deg.  F.  (cone  20),  and  hence  is  only  semi-refractory. 

The  samples  5  to  7  are  highly  refractory,  as  they  do  not  deform  below'  tem- 
peratures of  3"354  to  3290  deg.  Fahr.  (cones  33-34),  and  hence  are  No.  1  fire  days. 
This  is  the  first  record  of  the  occurrence  of  Xo.  1  fire  clays  in  Canada. 

Owing  to  their  variety  of  character  these  clays  are  suitable  for  a  wide 
range  of  burned  clay  products.  Numbers  1  and  2  become  practically  vitrified  at 
cone  7,  as  indicated  by  the  low  absorption  of  the  body,  l)ut  they  have  a  very  high 
shrinkage  which  would  require  to  be  corrected  by  the  addition  of  some  refractory 
non-plastic  material,  such  as  the  pure  quartz  sand  which  underlies  the  clays.  These 
clays  are  suitable  for  the  manufacture  of  stoneware  goods  and  sewer  pipe  or  other 
vitrified  products  as  well  as  fire  brick. 

Clays  Nos.  5,  6,  and  7  are  high  grade  materials  which  would  be  suitable  for 
retorts,  crucibles,  or  fire  brick,  when  used  in  the  crude  state.  They  could  be  used 
in  the  manufacture  of  sanitary  porcelain,  w^all  and  floor  tiles,  or  for  table  w^are. 
For  the  latter  purpose,  however,  they  would  have  to  be  washed  in  order  to  free  them 
from  the  coarser  quartz  particles. 

Trials  were  made  of  the  washed  white  clay  in  order  to  obtain  a  clue  to  its 
behaviour  in  a  white  pottery  body.  This  body  consisted  of  a  standard  porcelain 
mixture : 

Mattagami   clay    50  per  cent. 

Ground    quartz 30     "       " 

Ground  feldspar   20     "       " 

This  mixture  was  made  into  a  slip  and  cast  in  the  form  of  small  cups.  These  were 
fired  to  cone  10  in  a  commercial  china  kiln,  then  glazed  and  refined  to  cone  4.  The 
body  had  an  ivory  tone  under  the  glaze,  but  otherwise  the  pieces  were  good. 

Whiteness  could  be  increased  by  the  addition  of  a  small  quantity  of  cobalt  stain 
added  to  the  clay.  The  following  chemical  analysis  of  the  crude  white  clay  was 
made  for  Mr.  McCarthy  by  W.  K,  McNeill,  Provincial  Assayer  of  Ontario: 

Per  ofmt. 

Silica     53.10 

Alumina    31 .92 

Iron  oxide    1.52 

Lime 0.51 

Magnesia     trace 

Potash     28 

Soda    54 

Water 12 .  35 

100.22 

The  chemical  composition  and  physical  properties  of  this  clay  are  almost 
identical  with  those  of  the  No.  1  fire  clays  of  New  Jersey, 

So  far  as  we  know  at  present  the  occurrence  of  ball  clay  has  not  been  recorded 
in  Canada,  but  one  of  the  beds,  sample  No.  4  in  the  table,  approaches  it  in  char- 
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ac'ter.  Like  the  Englisli  ball  clay,  it  contains  a  quantity  of  lignite  fragments  and 
quartz  sand  which  must  be  removed  by  washing.  It  is  highly  plastic  and  capable  of 
bonding  a  large  quantity  of  non-plastic  material,  such  as  feldspar  and  quartz,  which 
is  the  function  of  a  ball  clay  in  a  pottery  mixture.  It  burns  w^iite  in  colour, 
vitrifies  about  cone  8  or  9,  and  is  refractory.  The  total  shrinkage  of  this  clay  when 
washed  is  20  per  cent,  when  burned  to  cone  7,  which  is  rather  excessive. 

Glass  Sand 

The  white  sands  which  underlie  the  clay  beds  are  composed  almost  entirely  of 
sub-angular  and  rounded  quartz  grains,  with  which  is  intermingled  a  small  quantity 
of  white  clay. 

A  washing  test  made  of  an  average  sample  of  10  feet  in  depth  of  this  sand 
sliowed  that  it  contained  15  per  cent,  of  white  clay. 

The  sand  when  freed  from  the  clay  was  found  to  be  of  the  proper  texture  foi 
glass  making,  and  the  chemical  analysis  of  99.8  per  cent,  silica  shows  it  to  be  of 
exceptional  purity. 

The  white  clay  washed  from  the  sand  is  very  plastic  and  highly  refractory, 
while  it  burns  to  a  whiter  colour  than  any  clay  in  the  overlying  beds. 

The  sand  contains  enough  plastic  fire  clay  in  its  natural  state  to  act  as  a  bond 
when  moistened  and  pressed  into  brick  shapes.  A  brick  of  this  description  is  known 
as  gannister  brick,  its  use  being  principally  confined  to  lining  steel  furnaces.  The 
test  brick  were  subjected  to  frequent  burnings  up  to  a  temperature  of  3,000 
degrees  F.,  but  they  remained  soft  and  friable,  as  the  materials  appeared  to  be  too 
refractory  to  produce  a  fused  bond.  The  addition  of  a  little  iron  and  lime  oxide 
would  be  required  in  order  to  produce  the  necessary  bond  in  firing. 

About  six  miles  below  the  foot  of  Long  portage  at  the  big  bend  on  the 
Mattagami,  another  outcrop  of  fire  clays  occurs  in  the  lower  part  of  the  bank  of  the 
river.  The  following  beds  were  seen  between  the  overburden  of  glacial  clay  and  the 
river  level : 

Ft. 

Stiff  plastic  bluish  clay 4                    ", 

Well   indurated,   yellowish    sandstone,    with    abundant   fossil   plant  ^ 

remains      2 

Light  blue  grey  clay 2 

Laminated  bluish  grey  silty  clay   2                     \ 

Massive  bed  of  dark  grey  micaceous  plastic  clay  3                     ' 

A  little  farther  down  stream  a  bed  of  hard  black  lignite  with  a  woody  structure 
accompanied  by  white  and  black  plastic  clays  outcrops  at  intervals  near  the  river 
level  for  a  distance  of  100  yards. 

Only  about  two  or  three  feet  of  these  beds  are  exposed  below  the  glacial  drift, 
and  from  the  upturned  attitude  of  the  lignite  seam  they  seem  to  have  slumped  from 
a  higher  level.  It  is  possible  that  the  lignite  and  the  white  and  black  clays  properly 
overlie  the  section  given  above. 

The  three-foot  massive  bed  of  micaceous  clay  at  the  bottom  of  the  above  section 
was  the  only  one  sampled  for  testing,  as  it  looked  the  least  promising  from  a  nfrac- 
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tory  point  of  vif*'  it  was  assumed  that  all  the  upper  beds  were  fire  clays,  as  well 
as-  the  ones  accompanying  the  lignite  which  arc  similar  to.  those  occurring  just 
below  Long  portage. 

This  sample,  Lab.  No.  673,  has  good  plasticity  and  working  qualities  when  wet 
and  the  shrinkage  when  dried  was  only  five  per  cent.  It  burns  to  a  grey  colour  and 
liard  body  at  cone  7  (2318°  F.)  with  23  per  cent,  absorption  and  a  total  shrinkage 
of  eight  per  cent.  It  is  not  affected  when  raised  to  a  temperature  of  cone  26 
»(3000°  E.)  in  a  carbon  resistance  electric  furnace,  so  that  it  is  a  fire  clay. 

Borings  made  in  this  locality  in  1910  by  M.  B.  Baker,  show  that  the  fire  clays 
I'each  a  depth  below  the  river  of  16  feet,  but  no  lignite  appears  to  have  been  encoun- 
tered below  the  seam  which  outcrops  on  the  river  bank.^ 

Age  of  the  Fire  Clays 

As  these  clays  occur  in  so  remote  a  region,  isolated  from  all  other  known 
deposits  of  a  similar  kind,  it  is  of  interest  to  compare  them  with  clays  of  a  like 
character  which  are  used  in  the  clay  working  industry  at  more  accessible  localities. 

The  Northern  Ontario  fire  clays  as  far  as  known  are  all  situated  on  the  low  and 
rather  flat  area  of  Paleozoic  rocks  which  lie  between  the  great  area  of  pre-Cambrian 
rocks  and  Hudson  bay.  The  bottom  of  the  fire  clay  beds  was  not  seen  at  any  point 
"where  they  were  examined,  as  tliey  extend  below  water  level  and  borings  failed  to 
get  through  them. 

The  Paleozoic  rocks  found  nearest  to  the  clays  Avere  those  of  the  upper  Devonian, 
and  it  is  very  likely  that  the  fire  clay  beds  rest  directly  on  these  upper  Devonian 
I'ocks. 

The  fire  clays  are  all  transported  fine-grained  sediments,  and  as  the  name 
implies  they  are  fairly  pure  materials,  free  from  an  excess  of  fluxing  impurities 
such  as  iron,  lime,  magnesia,  and  alkalies.  Thin  seams  of  well  indurated,  woody 
lignite  accompany  the  clays,  but  so  far  as  seen  these  are  never  thick  enough  to  be 
of  economic  value.  A  bed  of  pure  coarse-grained  quartz  sand  in  which  is  inter- 
mingled a  small  percentage  of  white  clay,  accompanies  the  fire  clays  in  one  locality. 

These  materials  are  undoubtedly  of  pre-Glacial  age,  but  of  more  recent  origin 
than  upper  Devonian.  They  are  approximately  fixed  in  age  by  certain  fossil  plant 
remains  in  a  bed  of  sandstone  included  in  the  clay  beds  at  a  point  about  six  miles 
below  the  foot  of  Long  rapids  on  the  ]\Lattagami  river.  A  collection  of  these  fossils 
was  submitted  to  the  paleobotanists  of  the  United  States  Geological  Survey,  who 
'state  that  the  beds  are  certainly  not  .younger  than  Kootenay,  but  may  be  older. 

Certain  clays  which  occur  in  the  Musquodoboit  valley  in  Nova  Scotia  are 
identical  in  colour  and  texture  to  some  of  the  Matt«gami  clays.  The  Musquodoboit 
clays  are  pre-Glacial,  but  younger  than  the  lower  Carboniferous  rocks  which  underlie 
i;hem.  These  clays  are  mined  and  shipped  to  St.  John,  N.B.,  for  the  manufacture 
of  stoneware  pottery.  ^^^  •      •        .;     ..      ' 

The  Nova  Scotia  clays  are  very  similar  to  the  lower  Cretaceous  clays  which 
occur -so  extensively  on  the  Atlantic  coastal  plain  in  New  Jersey,  and\\*ich  are 

iRpp.  Ont.  Bur.  Min.,  Vol.  XX,  Part  I,  1911,  p.  23G. 
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used  m  many  branches  of  the  clay  working  industry.  Large  quantities  of  the  New 
Jersey  clays  are  annually  shipped  into  Canada,  where  they  are  used  for  fire  clays 
in  the  iron  working  industries  or  in  the  art  schools  for  modelling. 

Until  further  evidence  to  the  contrary  is  available  the  fire  clays  on  the  Matta- 
gami river  are  designated  Lower  Cretaceous,  and  the  beds  will  be  described  as  the 
Mattagami  series. 

Prospecting  for  Fire  Clays 

Enough  has  been  said  about  the  qualities  of  these  clays  to  sliow  that  they  are 
of  high  grade  and  of  extremely  rare  occurrence  in  the  Province  of  Ontario,  or  indeed 
anywhere  in  Central  Canada. 

As  already  stated,  small  bodies  of  these  high  grade  clays  are  visible  at  low  water 
stages  on  the  Mattagami  river,  and  at  about  forty  miles  to  the  west  of  this  locality 
on  the  Missinaibi  river  the  most  extensive  known  deposits  of  fire  clays  in  the  region 
are  to  be  found. 

There  are  no  occurrences  of  fire  clays  reported  from  the  Opazatika,  a  tributary 
of  the  Missinaibi  which  intervenes  between  that  river  and  the  Mattagami,  but  then 
they  have  never  been  sought  for  on  that  stream. 

In  all  probability  the  fire  clays  were  originally  spread  over  the  large  area 
extending  between  the  two  streams  or  beyond  them,  but  glaciation  must  have 
removed  some  of  the  beds  or  scooped  out  the  whole  formation  in  places. 

The  clays  as  far  as  we  know  never  overlapped  the  pre-Cambrian  rocks,  but  are 
confined  to  the  area  underlain  by  Paleozoic  rocks. 

The  persistent  cover  of  glacial  drift  and  forest  growth  retards  considerably 
any  prospecting  of  the  interstream  areas,  and  the  only  thing  to  be  done  there  is  to 
put  down  borings  at  a  venture  in  the  hope  of  tapping  the  underlying  fire  clays,  so 
this  practically  confines  prospecting  to  the  river  banks  for  the  present,  until  some 
nearer  approach  to  the  deposits  is  made  by  railway  transportation. 

Their  distinctive  colour  is  the  principal  clue  to  be  used  in  prospecting  for  these 
clays,  as  they  present  a  strong  contrast  to  the  monotonous  drab  of  the  ever  present 
glacial  clay.  Dilute  acid  is  a  convenient  field  test,  but  it  is  not  final,  as  some  clays 
which  do  not  show  effervescence  may  not  be  fire  clays.  This  test,  however,  prevents 
the  burden  of  carrying  useless  samples. 

The  excessive  overburden  of  glacial  drift  is  one  of  the  chief  drawbacks  to  the 
exploitation  of  these  clays.  In  regions  where  similar  clays  are  mined  it  has  been 
found  that  it  is  possible  to  remove  one  foot  of  overburden  for  every  foot  of  gobd  clay 
obtained,  but  it  is  not  profitable  to  remove  more  than  this.  '"''"•   "  "--'''' 

Kaolin 

Eesidual  clays  are  the  result  of  certain  processes  which  break  down  the  structure 
of  rocks  and  soften  them  in  situ.  Weathering  and  leaching  by  surface  and  ground 
waters  appear  to  be  the  most  active  agencies  in  the  formation  of  residual  clays,  but 
this  alteration  has  in  some  cases  been  effected  by  pneumatolysiS,  which  is  the  action 
of  heated,  chemically  active  gases  ascending  from  below. 

The  principal  rocks  yielding  residual  clay  are  granites,  felsites,  porphyriteS, 
-basalts,  tuffs,  slates,  argillace&us  quartzites  and  sandstones,  an4  impure  limestones. 
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The  residual  clay  most  highly  valued  in  the  industries  is  kaolin  or  china  clay, 
This  material  is  white  in  coloui",  both  in  the  raw  and  burned  state,  and  is  highly 
refractory,  resisting  the  action  of  heat  up  to  the  softening  point  of  cone  34 
(1810°  C).  Tjie  chemical  analysis  of  such  a  clay  yields  little  more  than  silica, 
alumina,  and  water.  When  iron,  lime,  magnesia,  titanium,  and  alkalies,  which  are 
iluxing  impurities,  show  in  any  appreciable  quantity  in  an  analysis  the  material 
begins  to  deteriorate  in  value,  and  although  a  clay  with  as  high  as  seven  or  eight 
per  cent,  of  these  impurities  may  be  refractory  and  might  be  used  as  a  fire  clay,  it 
would  not  be  a  kaolin  in  the  industrial  sense. 

The  principal  users  of  kaolin  or  china  clay  are  the  paper  makers  and  potters, 
but  it  has  many  minor  uses.  Whiteness  in  colour,  fineness  in  grain,  and  refrac- 
toriness are  the  essential  qualities  required  for  these  uses.  Clays  which  appear  pink 
or  reddish  yellow  or  grey  in  colour  in  the  field  may  be  useful  in  some  branch  of  the 
clay  working  industry,  but  not  in  those  where  whiteness  in  colour  is  imperative. 
The  varied  colours  of  the  raw  clays  are  mostly  due  to  the  iron  content,  and  these 
colours  are  generally  intensified  on  burning. 

When  it  is  considered  that  there  is  only  one  known  workable  deposit  of  kaolin 
in  Canada,  it  will  be  readily  seen  that  such  materials  are  of  extremely  rare  occur- 
rence in  this  country. 

The  absence  of  residual  clays  on  the  pre-Cambrian  rock  surface,  where  they  are 
most  likely  to  occur,  is  usually  attributed  to  the  scouring  action  of  glaciation  which 
is  supposed  to  have  reinoved  all  clays  and  partially  kaolinizcd  rock,  so  that  nothing 
but  the  hard  rock  which  was  below  the  zone  of  weathering  in  pre-Glacial  times 
remains. 

Geologists,  prospectors,  or  explorers,  working  over  the  area  of  pre-Canibrian 
rocks  are  all  agreed  on  the  comparative  freshness  and  hardness  of  these  rocks,  wher- 
ever they  are  exposed  to  view,  and  that  any  slight  weathering  effects  displayed  on 
them  are  of  post-Glacial  origin. 

There  are  cases  where  residual  clays  have  been  found  in  Ontario  extending 
underground  and  protected  between  walls  of  hard  rock  such  as  the  kaolinized  diabase 
dikes  in  the  Helen  mine  at  ]\lichipicoten,  previously  described  by  the  writer.^ 

During  his  examination  for  the  Bureau  of  Mines  of  the  pre-Cambrian  rocks 
exposed  along  the  Mattagami  river,  J.  G.  Cross  discovered  a  kaolinized  zone  of  rock 
on  the  east  side  of  the  gorge  about  one  and  a  half  miles  below  the  head  of  Long 
portage.  According  to  the  description  given  by  him,  the  kaolinized  rock  extends 
over  a  width  of  about  400  feet  in  the  bottom  of  a  depression  with  unaltered  rock 
rising  on  each  side.  The  rock  exposed  along  this  portion  of  the  river  is  principally 
garnet  gneiss,  but  it  is  cut  by  several  dikes,  and  a  semi-kaolinized  pegmatite  dike  is 
included  in  the  kaolinized  portion  of  the  gneiss.  The  kaolinized  rock  is  still  fairly 
hard,  and  the  original  structure  of  the  gness  is  retained.  The  garnets  and  mica 
are  fairly  well  preserved,  but  the  feldspar  is  completely  kaolinized,  so  that  the  rock 
has  a  prevailing  white  colour. 

A  rock  of  this  kind  loses  bond  quickly  at  a  further  stage  of  decay  and  is  then 
easily  carried  into  the  drainage  channels,  and  its  contents  assorted  by  washing.     Tt 

'  Rep.  Ont.  Bur.  Miii.,  Vol.  XXIV,  Part  I,  1915,  p.  214. 
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is  tliis  kind  of  rock  that.was  the  source  of  the  fire  clays  in  the  Cretaceous  measures 
lower  down  the  river. 

The  sample  of  kaolinized  rock  obtained  by  Mr.  Cross  was  only  semi-refractory 
and  M'ould  not  stand  up  at  the  same  high  temperature  as  the  fire  clay,  the  fluxing 
impurities  of  the  mica  and  garnet  being  responsible  for  lowering  the  refractoriness. 
This  discovery  of  a  considerable  body  of  rock  well  on  its  way  to  being  a  kaolin  is  of 
importance,  as  it  may  lead  to  the  finding  of  true  kaolin  in  this  region.  The  ever 
present  overburden  of  glacial  drift,  however,  which  makes  prospecting  so  difficult, 
lias  always  to  be  reckoned  with. 

Devonian  Clays  and  Shales 

The  best  exposure  of  Devonian  clays  in  the  region  occurs  on  the  Abitibi  river 
in  both  banks  'of  Long  rapids.  There  are  two  types  of  clay  present  in  this 
locality,  a  greenish  grey,  soft,  highly  plastic  clay  and  a  comparatively  hard  black 
shale. 

The  soft  grey  clay  occurs  on  the  west  bank  of  the  river  just  at  the  foot  of  the, 
rapids,  in  an  outcrop  380  feet  long,  rising  to  a  height  of  15  feet  above  the  river.  It 
overlies  the  black  shale,  and  is  interbanded  with  it  at  the  contact  where  thin  beds 
of  hard  black  shale  and  soft  greenish  clay  alternate  for  several  feet.  The  solid  black 
shale  rises  to  the  south  from  beneath  the  clay  and  reaches  a  height  of  50  feet  above 
the  river,  being  continually  exposed  for  about  a  mile  before  it  is  replaced  by 
bituminous  limestone  which  grades  into  cliffs  of  pure  limestone. 

The  grey  clay  contains  thin  films  of  soft  black  clay  which  are  apparently  of  the 
same  composition  as  the  underlying  black  shale.  The  clay  deposit  as  a  whole  is  very 
smooth,  highly  plastic  and  stiff  when  wet,  but  has  good  working  qualities.  The 
average  sample  selected  burned  to  a  pale  red,  porous  body  at  1750  degrees  Fahr. 
without  undue  shrinkage.  It  is  darker  in  colour,  shrinks  more  and  has  a  harder  body 
when  burned  to  1850  degrees.  It  vitrifies  at  1950  degrees,  but  the  shrinkage  on 
vitrification  is  excessive.  The  clay  deforms  at  the  softening  point  of  cone  i  (about 
2200  degrees). 

The  products  made  from  this  clay  would  not  be  greatly  superior  to  those 
made  from  the  glacial  clays,  and  it  would  give  more  trouble  in  working  and  burning. 
It  evidently  contains  bituminous  matter,  as  it  bloats  and  becomes  cindery  if  the 
burning  is  not  done  slowly.     It  is  not  a  fire  clay  or  even  semi-refractory. 

The  black  shale  which  overlies  the  clay  varies  from  a  rather  blocky  structure  to 
thin  papery  layers.  It  carries  a  certain  amount  of  bituminous  matter  and  numerous 
crystals  of  iron  pyrites. 

The  small  sample  of  this  shale  collected  for  sampling  was  quite  plastic  when 
ground  and  mixed  with  water,  so  that  its  working  qualities  for  tile  or  brick  making 
are  good.  It  burns  to  a  light  red  porous  body  at  the  lower  temperatures,  and  it 
becomes  darker  and  shrinks  'excessively  at  higher  temperatures. 

It  seems  easier  to  expel  the  carbon  from  this  shale  during  the  burning  than 
from  the  grey  clay,  possibly  on  account  of  the  coarser  grained  structure  of  the 
shale  which  renders  oxidation  more  effective. 

As  the  black  shale  is  not  refractory  and  is  a  rather  indifferent  material  in  other 
respects,  11  is  not  of  much  interest  to  the  clay  worker. 
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Outcrops  of  both  the  black  shale  and  the  greenish-grey  clay  occur  on  both  sides 
of  the  Mattagami  river  about  four  miles  above  Grand  rapids.  The  amount  of 
material  exposed  in  this  locality  between  the  river  level  and  the  overlying  glacial 
drift  is  too  small  to  be  of  economic  importance,  and  was  not  tested  at  this  point. 

The  greenish-grey  clay  described  above  is  very  similar  to  a  deposit  at  Thedford 
in  Lambton  county,  Ontario,  which  was  at  one  time  worked  for  the  manufacture  of 
field  drain  tile. 

Both  the  black  shale  and  the  grey  clay  are  included  in  the  Hamilton  formation 
of  the  Devonian. 

Silurian  Clays 

Light  red  coloured  shale  of  the  Salina  formation  of  the  Silurian  outcrops  on 
the  second  Grey  Goose  island  in  the  Moose  river.  This  is  a  clay  shale,  but  it  is  of 
little  value  for  the  manufacture  of  burned  clay  products,  as  it  usually  contains  an 
excessive  amount  of  lime,  so  that  the  resulting  bricks  are  too  porous  and  weak  to 
have  much  structural  value.  There  is  a  thick  bed  of  reddish  clay  in  this  locality 
resulting  from  the  weathering  and  leaching  of  the  shale,  which  is  a  more  promising 
material  for  use  than  the  hard  fresh  shale. 

Ordovician  Clays 

The  Ordovician  is  one  of  the  most  important  clay-bearing  areas  in  southern 
Ontario,  the  formations  known  as  the  Queenston  and  Lorraine  being  the  members 
worked  for  the  manufacture  of  clay  products. 

The  equivalent  of  the  Lorraine  shale  was  not  seen  at  all  in  northern  Ontario, 
and  the  only  outcrop  of  Queenston  shale  seen  occurs  just  below  Sextant  portage 
on  the  east  bank  of  the  Abitibi  river.  The  section  of  rocks  exposed  here  is 
described  in  detail  in  the  report  by  Dr.  Williams.  The  Queenston  shale  at  this 
point  is  of  reddish  brown  colour  and  sandy  texture.  It  is  quite  plastic,  however, 
when  ground  and  mixed  with  water,  and  hence  is  suitable  for  the  manufacture  of 
either  stiff  mud  or  dry  pressed  building  brick  or  hollow  ware.  This  shale  both  in 
the  raw  and  burned  state  is  precisely  the  same  as  that  used  at  Hamilton,  Milton, 
and  S'treetsville  in  southern  Ontario  for  brick  and  tile  making.  The  Queenston 
shale  on  the  Abitibi  river  is  inaccessible  for  use,  because  it  is  overlain  by  too  great 
a  thickness  of  other  rocks. 

Red  shale  beds  occur  in  rocks  of  Ordovician  age  found  in  the  Paleozoic 
series  along  the  T,  and  IST.  0.  railway  in  the  area  north  of  lake  Timiskaming.  The 
only  known  outcrop  of  these  shales  is  near  the  highway  between  Haileybury  and 
ISTew  Liskeard,  but  their  presence  is  revealed  wherever  boring  has  been  done  in  this 
vicinity. 

This  outcrop  has  been  referred  to  as  the  "  iron  formation  "  and  consists  of 
rather  massive  hard  red  shale  which  weathers  into  a  plastic  red  clay.  Small 
samples  of  the  shale  and  overlying  clay  were  collected  by  H.  S.  Hume,  of  the 
Geological  Survey,  and  submitted  to  the  writer  for  examination. 

This  shale  is  rather  gritty  and  has  very  little  plasticity  when  ground  and  mixed 
with  water,  so  that  it  would  be  difficult  to  work  it  by  the  plastic  process,  but  it  can 
be  made  into  brick  shapes  by  pressing  the  material  in  a  semi-dry  condition. 
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The  outstanding  feature  of  this  shale  is  its  refractoriness,  as  it  does  not  begin 
to  soften  below  cone  .15,  ^which  is  equivalent  to  a  temperature  of  about  2600 
degrees  Fahr.^r^;       r     ' 

The  weathered  portion  of  the  shale  is  quite  plastic  when  wet  and  can  be  easily 
moulded  into  shape,  but  it  does  not  stand  quite  as  high  a  temperature  as  the  hard 
unaltered  shale.  These  conditions  suggest  a  mixture  of  the  hard  and  soft  shale  in 
which  the  latter  acts  as  a  binder  for  the  former.  Bricks  of  this  kind  could  be  used 
for  cupola  and  stove  linings  or  in  any  position  where  they  would  not  be  called  upon 
to  withstand  excessively  high  temperatures.  This  mixture  would  also  probably  be 
suitable  for  the  manufacture  of  vitrified  wares  such  as  paving  blocks. 

The  quantity  of  materials  available  at  the  outcrop  indicated  above  does  not  seem 
to  be  very  large,  but  it  is  probable  that  the  same  shale  occurs  underlying  the  lime- 
stone beds  in  the  escarpment  southwest  of  Haileybury. 

This  is  decidedly  the  most  refractory  clay  material  so  far  known  in  the  Temis- 
kaming  region  or  even  in  southern  Ontario,  but,  in  refractoriness,  falls  far  short  of 
the  clays  of  the  Mattagami  series  already  described. 

Clay  Deposits  in  Limestone  Cavities 

'There  are  several  gaps  in  the  limestone  cliffs  which  outcrop  on  both  sides  of 
the  Mattagami  river  in  the  vicinity  of  Grand  rapids.  The  gaps  mark  the  presence 
of  sink  holes,  caverns  and  solution  channels  which  were  worn  in  the  limestone  beds 
by  the  action  of  running  water. 

These  cavities  were  subsequently  either  partially  or  completely  filled  with 
various  kinds  of  debris,  including  sand,  gravel,  silt,  clay,  cave  earth,  and  peat. 
Iron-bearing  meteoric  waters  sinking  through  the  limestone  have  formed  an  iron- 
oxide  cement  for  most  of  the  loose  material;  iron  in  the  form  of  carbonate  has  been 
added  to  the  mass  of  cave  filling,  and  portions  of  the  limestone  in  the  wall?  and 
floors  of  the  caverns  have  been  replaced  by  iron  compounds. 

Glaciation  has  eroded  the  roofs  from  some  of  the  caverns  and  packed  them  and 
the  open  sink  holes  with  as  much  glacial  dirt  as  they  would  hold.  The  cutting  down 
and  washing  of  the  modern  river  has  laid  bare  a  portion  at  least  of  the  old  hetero- 
genous pre-Glacial  filling  in  these  ruined  sink  holes  down  to  the  floors. 

A  statement  on  the  economic  value  of  the  ores  of  iron  contained  in  these 
deposits  is  given  in  the  report  by  Mr.  Cross.  The  iron  ores  are  only  alluded  to 
here  on  account  of  their  close  relationship  in  age  to  certain  clays. 

On  the  north  side  of  the  river  near  the  foot  of  the  rapids  where  the  ruins  of 
two  sink  holes  occur,  there  are  several  nodular  masses  of  iron  resting  on  the  lime- 
stone beds  a  little  above  low  water  level.  The  sink  holes  are  about  500  feet  in 
width,  and  are  separated  by  a  practically  unaltered  wall  of  limestone  100  feet  thick. 
Some  of  the  iron  masses  are  firmly  cemented  to  the  limestone  floor,  but  in  other 
cases  a  thin  layer  of  plastic  blue  clay  or  soft  sandy  shale  lies  between  the  iron  and 
limestone,  and  at  one  point  an  irregular  seam  of  lignite  up  to  two  feet  wide  is 
included  with  Sandy  clay  in  a  vertical  crevice  of  the  limestone  below  the  iron  ore. 
There  are  wavy  bands  and  partings  of  sand  and  clay  among  concretion-shaped 
masses  of  iron  ore  in  the  upper  part  of  the  deposit. 
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The  hole  furthest  down  stream  contains  the  largest  masses  of  clay.  The  cla3-s 
are  about  ten  feet  in  thickness  and  are  included  between  two  masses  of  iron  ore. 
The  horizontal  extent  of  the  deposits  could  not  be  determined  on  account  of  a  heavy- 
mantle  of  sliding  glacial  drift  from  the  overburden,  but  a  face  of  about  100  feet  in 
width  of  clay  is  exposed.  While  most  of  the  clay  is  light  grey  in  colour,  there  are 
'^range  and  small  bright  red  patches  as  well. 

The  clays  are  mostly  fine  in  texture,  non-calcareous,  highly  plastic  and  smooth 
when  wet,  resembling  the  stoneware  clays  in  many  respects.  At  one  part  of  the 
deposit  the  clay  has  become  somewhat  indurated  and  has  taken  on  a  shaly 
structure. 

Only  one  of  the  four  samples  collected  from  this  deposit  had  the  refractoriness 
of  a  stoneware  pottery  clay.  This  was  a  light  grey  variety,  which  stood  up  to  cone  15 
before  softening.  The  others  failed  at  cone  12,  9,  and  5  respectively,  consequently 
no  part  of  the  deposit  seems  to  be  refractory  enough  to  be  considered  fire  clay. 
Clays  of  this  kind,  however,  would  be  suitable  for  many  kinds  of  furnace  work,  sui/!i 
as  stopping  or  repairing,  or  for  mortar  for  laying  fire  brick  in  positions  where  very 
high  temperatures  were  not  in  use. 

The  most  extensive  deposit  of  iron  ore  occurs  in  the  limestones  at  the  upper 
end  of  Grand  rapids  on  the  south  side  of  the  river.  The  western  rim  of  the  sink 
hole  containing  the  iron  deposit  is  eroded  down  but  the  eastern  rim  is  intact,  at 
least  the  lower  portion  of  it  is.  A  deposit  of  clay  occurs  between  this  rim  and  the 
iron  body. 

The  bottom  portion  of  the  clay,  at  water  level,  is  nearly  white  and  contains  a 
thin  seam  of  well  indurated  black  woody  lignite.  The  upper  clay  has  a  brisfb.t 
yellow  colour,  is  short  in  texture  and  looks  like  a  colluvial  clay ;  that  is  a  clay  which 
has  been  shifted  only  slightly  from  its  place  of  origin,  which  in  this  case  was  pre- 
sumably the   surrounding  limestone  beds. 

There  is  about  ten  feet  in  thickness  of  the  yellow  clay  exposed  below  the  over- 
burden of  glacial  drift.  This  clay  is  fairly  plastic  and  has  good  working  qualities, 
but  is  not  nearly  so  plastic  and  smooth  as  the  clay  underlying  the  lignite.  It  burns 
to  a  white  body  without  much  shrinkage.  It  is  a  good  refractory  material  as  it  does 
not  soften  or  deform  at  a  temperature  of  3(>00  degrees  Fahr.  (cone  26),  but  it  is 
probably  not  so  refractory  as  the  clays  below  it.  This  yellow  clay  would  make  a 
good  commercial  fire  brick. 

The  clays  in  the  sink  holes  are  derived  from  two  known  sources.  The  first  is 
from  the  clays  and  shales  overlying  the  Corniferous  limestones  in  the  cavities  of 
which  the  beds  in  question  were  deposited.  Although  the  black  shales  and  greenish 
grey  clays  of  the  upper  Devonian  are  not  found  at  present  overlying  the  limestones 
near  the  sink  holes,  they  did  exist  there  before  removal  by  erosion.  The  washing 
down  and  slow  leaching  of  the  older  clays  would  give  exactly  the  kind  of  clay  we 
find  entrapped  in  the  sink  holes. 

Another  source  of  clay  is  from  the  limestone  beds  themselves.  Nearly  all 
limestones  have  impurities  such  as  silica  and  alumina  in  their  composition.  When 
the  limestone  is  dissolved  the  impurities  remain  behind  as  a  clay  free  from  lime. 
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Some  of  the  limestone  beds  in  the  vicinity  of  the  sink  holes  are  porous  and  powdery. 
udiich  is  the  first  stage  toward  their  final  Ijreak  down  into  clay. 

Plant  growth  appears  to  have  been  abundant  at  the  time  the  clays  were  laid 
down  as  indicated  by  the  presence  of  lignite  beds.  The  slight  content  of  acid  that 
water  derives  from  swamp  areas  hastens  the  solution  of  carbonate  of  lime  in  the 
rocks  through  which  the  water  circulates. 

The  deposits  as  situated  here  have  no  economic  value  because  the  quantities 
present  are  too  small  and  furthermore  they  carry  excessive  overburdens.  They  are 
of  interest  from  the  fact  that  they  are  survivals  from  a  period  long  previous  to  the 
giaciation  of  the  region  and  are  of  a  type  of  deposit  rare  in  Canada. 

An  outcrop  of  lignite  and  l^lack  clay  occurs  on  the  east  side  of  the  Abitibi  river 
at  the  foot  of  Blacksmith  rapid.  Associated  with  the  black  clay  and  lignite  is  a 
small  mass  of  Devonian  greenish-grey  clay.  These  materials  have  evidently  been 
displaced  and  intermingled  with  glacial  drift  during  giaciation,  so  that  the  outcrop 
is  a  confused  mass,  overlain  by  boulder  clay. 

The  black  clay  is  very  smooth  and  plastic,  burns  to  a  pink  colour  at  low  tem- 
peratures and  to  a  grey  vitrified  body  at  cone  7  (2318  deg.  Fahr.).  It  fuses  at 
cone  15,  so  that  it  is  not  a  fire  clay  but  only  semi-refractory.  This  clay  is  probal)ly 
similar  to  the  small  deposits  found  with  lignite  in  limestone  cavities,  such  as  those 
described  as  occurring  at  the  Grand  rapid  on  the  Mattagami  river. 

There  are  no  limestone  outcrops,  however,  now  visible  on  this  part  of  the 
Abitibi  river.  Nothing  definite  can  be  said  regarding  the  age  of  the  clay  deposits  in 
the  limestone  cavities,  but  they  are  certainly  pre-glacial. 

Miscellaneous  Clay  Deposits 

For  several  miles  below  the  foot  of  the  Grand  ra])ids  on  the  Mattagami  river  a 
few  exposures  of  crumbling  limestone  outcrops  are  seen  separated  by  boulder  clay. 
Between  the  limestone  outcrops  and  opposite  the  boulder  clay  are  beds  of  lead-blur 
clay  on  both  shores  of  the  river,  sometimes  almost  covered  by  boulders,  but  often 
bare  and  extending  from  low  to  high  water  level.  Patches  of  liglit  grey  clay  sipiilar 
to  that  which  accompanies  the  lignite  seams  are  mixed  with  the  lead-blue  clays,  but 
it  is  not  certain  whether  or  not  these  are  only  a  lighter  coloured  phase  of  the  same 
clay. 

Another  large  patch  of  similar  lead-blue  plastic  clay  occurs  on  the  cast  shore 
of  the  Moose  river  opposite  the  upper  Grey  Goose  island.  On  the  east  bank  of  the 
Abitibi  river  between  Coral  portage  and  the  yellow  sands  is  another  outcrop  of 
the  same  lead-blue  clay. 

Minor  deposits  of  these  lead-blue  plastic  clays  were  seen  at  several  other  points 
on  the  rivers,  being  noticeable  on  account  of  their  difference  in  colour  from  the 
monotonous  yellowish  grey  glacial  clay,  and  from  the  fact  that  they  always  occur  on 
the  low  part  of  the  bank  nearest  the  water. 

Four  small  samples  of  this  kind  of  clay  were  collected  for  testing  from  points 
far  apart.  The  results  of  the  tests  showed  a  remarkable  similarity  as  regards  their 
properties.  They  were  all  very  smooth  and  fine  grained  with  good  plasticity, 
behaving  in  the  raw  state  like  stoneware  and  modelling  clays,  but  thev  contain 
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enough  lime  to  cause  effervescence  when  dilute  hydrochloric  acid  was  dropped  on 
them.  They  burned  to  a  red  colour  and  hard  dense  bodies  at  the  same  temperature 
and  had  the  same  fusing  point. 

It  is  difficult  to  determine  the  origin  of  these  clays,  but  they  may  be  merely 
refined  glacial  clays  resulting  from  the  processes  of  sorting  and  washing  by  the 
rivers. 

They  were  only  seen  at  or  near  river  levels  and  always  below  high  water  mark. 
They  are  much  smoother  and  contain  less  lime  than  the  clay  which  forms  the 
matrix  of  the  till  sheet,  being  also  lighter  in  colour  and  standing  a  higher  tempera- 
ture before  fusing.  It  is  very  probable  that  these  clays  are  the  washed  product  of  the 
till  sheet,  reworked  and  shifted  at  various  times  by  the  river  until  they  became  fine 
in  texture  and  their  original  colour  bleached  out. 

These  clays  have  little  or  no  economic  value,  as  they  usually  occur  in  positions 
difficult  to  work  on  account  of  water.  They  are  of  low  grade  from  an  industrial 
standpoint,  being  too  easily  fusible,  and  they  are  never  in  very  extensive  bodies.    . 

Although  these  clays  bear  a  strong  resemblance  to  some  of  the  clays  in  the  sink 
holes  in  the  limestones,  they  have  this  much  difference  that  the  sink  hole  clays  are 
non-calcareous,  and  are  not  so  easily  fusible  as  the  river  bank  clay. 

Some  of  the  fire  clay  beds  in  the  Mattagami  river  have  very  nearly  the  same 
colour  and  texture  as  the  above  clays.  The  only  field  test  that  can  be  applied  to 
distinguish  them  is  the  acid  test.  If  a  clay  shows  any  effervescence  under  a  few 
drops  of  dilute  hydrochloric  acid,  it  may  be  discarded  if  the  quality  sought  for  is 
refractoriness.  On  the  other  hand  a  clay  may  not  effervesce  and  still  not  be  refrac- 
tory, but  the  test  serves  to  eliminate  the  collecting  of  useless  samples  by  the  pros- 
pector and  the  burden  of  portaging  them. 

Yellow,  Orange  and  Reddish  Sands 

One  of  the  most  striking  objects  on  the  Mattagami  river  is  the  deposit  of 
oxidized  sands  which  occupy  about  a  quarter  of  a  mile  of  the  east  bank  between  the 
mouth  of  Pike  creek  and  the  iron  ore  deposit  at  the  head  of  Grand  rapids. 

These  sands  extend  below  water  level  and  vary  in  height  from  10  to  25  feet. 
They  are  overlain  only  by  a  foot  or  two  of  stratified  silts  from  which  they  are 
separated  by  a  thin  layer  of  rusty  pebbles.  The  sands  are  composed  entirely  of 
coarse  quartz  grains  often  with  a  cross  bedded  arrangement  interbanded  occasion- 
ally with  streaks  of  pea-sized  gravel  composed  mostly  of  quartz,  although  pebbles  of 
the  harder  par1>s  of  pre-Cambrian  rocks  are  also  present.  Occasionally  pockets  and 
streaks  of  micaceous  clay  are  included,  as  well  as  rusty  and  disintegrated  cobble 
stones. 

The  materials  become  coarser  at  the  northern  end  of  the  deposit,  finally  passing 
into  yellow  gravels  of  cobble  stone  size  ending  abruptly  against  boulder  clay. 

The  sands  are  compact  enough  to  retain  a  fairly  vertical  face,  but  there  are 
no  cemented  beds. 

The  colour  of  the  beds  varies  from  yellow  to  orange  and  reddish  brown,  and 
appears  to  be  mainly  due  to  the  coating  on  the  quartz  grains  and  not  to  any  fine 
material  intermixed  with  the  sands.  .      • 
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A  similar  deposit  occairs  on  the  west  bank  of  the  river  opposite  the  above 
occurrence,  and  was  evidently  a  portion  of  the  latter  before  the  river  cut  through  it. 

A  smaller  deposit  of  the  same  type  of  sands  occurs  a  short  distance  below  the 
foot  of  Long  portage  on  the  Mattagami  river  in  the  bank  overlying  the  fire  clay 
beds.  The  deposit  is  limited  in  width,  being  enclosed  in  boulder  clay,  but  it  is 
about  forty  feet  thick.  The  sands  are  arranged  in  beds  sloping  down  stream  and 
contain  a  band  of  grey  and  yellow  clay  about  a  foot  thick.  Above  the  clay  bed  the 
materials  are  yellow  gravels  and  cobble  stones.  The  orange  sand  and  gravels  are 
overlaid  by  grey  fiuvio-glacial  gravels  with  included  lenses  of  boulder  clay.  A  solid 
mass  of  hard  grey  gritty  till  carrying  unusually  large  boulders  caps  the  bank. 

The  largest  deposit  of  orange  sands  in  the  region  occurs  on  the  east  bank  of  the 
Abitibi  river  between  Sextant  portage  and  the  head  of  Long  rapid. 

The  sands  here  are  about  thirty  feet  thick  and  extend  for  a  mile  along  the 
banks  under  a  capping  of  boulder  clay.  The  sands  are  composed  almost  exclusively 
of  coarse  angular  to  round  quartz  grains  sometimes  running  as  coarse  as  fine  gravel. 
Angular  fragments  of  disintegrated  pre-Cambrian  schist  are  mixed  with  the  sand 
toward  its  base.  The  bottom  of  the  sand  deposit  was  not  seen  as  it  reaches  do^^Ti 
below  water  level. 

The  question  arises  concerning  the  place  in  the  geological  sequence  to  which 
these  sands  should  be  assigned.  It  is  difficult  to  place  them  as  pre-Glacial  in  view  of 
the  accepted  theories  regarding  the  scouring  action  of  a  continental  glacier,  such  as 
passed  over  this  region.  Friable  unconsolidated  deposits  like  these  sands  would 
seem  to  have  small  chance  of  surviving  glaciation.  On  the  other  hand,  we  are  con- 
fronted with  the  strongly  oxidized  and  residual  character  of  the  materials  in  the 
deposits,  and  their  freedom  from  glacial  dirt  of  any  kind.  If  it  is  urged  that  the 
lack  of  cementing  material  would  indicate  a  recent  origin,  it  may  l)e  pointed  out 
that  there  are  sands  of  Silurian  age  on  the  Abitibi  river  with  no  more  cementing 
material  present. 

Turning  to  the  economic  aspect  of  these  sands,  it  would  appear  that  their  com- 
parative freedom  from  materials  other  than  quartz  would  suggest  their  use  as  a 
source  of  silica.  It  is  probable  that  they  contain  too  high  a  percentage  of  iron  to  be 
used  as  a  glass  sand,  although  washing  would  no  doubt  reduce  this.  As  the  texture 
of  the  sands  is  about  right  for  glass  making  purposes,  a  few  washing  trials  and 
chemical  analyses  would  settle  the  question.  There  are  no  sands  so  pure  as  these 
in  the  Glacial  series. 


End  of  Part  II. 
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BEN    NEVIS   GOLD   AREA 

By 
Cyril  W.  Knight 


Introduction 

The  Beii  Xevis  gold  area  lies  midway  between  Larder  lake  and  Lake  Abitibi 
in  the  district  of  Timiskaming,  contiguous  to  the  province  of  Quebec,  Fig.  1.  The 
area  being  somewhat  isolated,  and  requiring  about  two  days  from  the  railway 
to  enter,  and  the  time  at  the  dis])osal  of  the  party  being  limited,  it  was  only  possible 
to  geologically  map  the  locality  in  a  general  way,  postponing  details  to  the  day 
when  discoveries  of  more  ore  bodies  are  made.  Work  was  begun  on  the  twenry- 
second  of  July.  191!).  and  l)y  the  nineteenth  of  September  of  the  same  year  seven 
townships  had  been  geologically  mapped.  Of  the  seven  townships  Ben  Xevis 
occupies  the  central  part.  Because  of  the  rugged  nature  of  some  of  Ben  Xevis 
township,  and  because  it  occupies  tlic  central  part  of  the  area,  this  name  is  made 
use  of  in  the  title  for  the  report. 

The  height  of  land  Ijetween  the  St.  Lawrence  valley  and  Hudson  Bay  crosses 
some  oT  the  townships,  at  times  being  located  on  rugged  mountains,  and  at  other 
tiine^  on  swamps  or  sandy  plains. 
^!^^"'T^ie  discovery  of  gold  ^  in  Larder  lake  in  the  summer  oi'  1I»0().  followed  l)y  a 
stami>ede  of  prospectors  in  the  winter  of  the  same  year,  caused  much  excitement, 
and  many  claims  were  staked.  Prospectors  in  those  days  overflowed  the  Larder 
lake  area  and  worked  northward  into  the  Ben  Xevis  country,  resulting  in  the 
staking  of  some  gold  claims,  particularly  in  the  southeast  corner  of  Katrine  tovra- 
ship.  During  the  summer  of  1919  there  was  a  certain  amount  of  activity  in  Katrine 
township,  at  the  southeast  corner,  where  some  claims,  which  had  been  staked  during 
the  Larder  lake  boom,  were  being  worked  for  gold,  under  option,  by  the  Xipissing 
Mining  Company  of  Cobalt. 

The  seven  township^mapped  have  not  as  yet  been  subdivided  into  lots.  It  was 
therefore  necessai}',  in  examining  the  rocks,  to  run  traverses  across  the  townships, 
following  as  a  general  rule  east  and  west  or  north  and  south  courses.  These 
courses  were  run  by  means  of  the  compass  and  the  distances  determined  by  pacing. 
Tlie  courses  were  blazed  on  one  or  two  sides  of  the  trees,  or  were  not  Idazed 
at  all.  Their  location  is  shown  on  the  map  so  that  prospectors  may  know  what 
parts  of  the  area  were  examined  and  what  parts  were  not.  The  township  boundaries 
were  practically  all  examined,  as  were  also  the  boundaries  of  the  surveyed  claims 
in  the  southeast  corner  of  Katrine  township. 

Most  of  the  township  boundaries  were  surveyed  in  1911  by  John  K.  Jackson. 
Ontario  Land  Surveyor.  Jackson's  boundaries  were  well  cut  out  and  blazed,  and 
hence  they  were  readily  followed.  The  west  boundaries  of  the  townships  of  Tanna- 
hill,  Ben  Xevis  and  Katrine  were  surveyed  originally  as  a  meridian  line  in  1907, 
before  the  township  lines  were  cut.  This  meridian  line  was  not  so  readily  followed, 
partly  Itecause  it  was  surveyed  five  years  before  tlie  township  lines,  and  partly 
because  the  blazes  were  not  so  numerous  as  they  were  elsewhere. 

'"Tlie  Laidor  Lako  Distiir-t."  liv  R.  W.   l^rofk.  Out.  r.iir.   Minos.   Vol.    Ki.   1007.  Part    1 
p.  20n. 
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The  iuter])roviiicial  boundary  between  Ontario  and  Quebec,  -which  constitutes 
the  cast  bcjunihirv  of  tlie  map,  was  surveyed  in  1905,  by  T.  J.  Patten  and  F.  t'. 
Laberge.  Jt  was  widely  and  thoroughly  cut  out,  but  in  the  last  15  years  the  under- 
brush has  grown  u])  thickly  so  that  travelling  along  it  is  in  places  difficult  and 
tedious. 
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Prognostications 

I  "  Although  I'cw  discoveries  of  economic  minerals  have  been  made  in  this 
territory  it  may  reasoiuibly  be  expected,  judging  from  the  character  and  variety 
of  the  ]-ocks,  that  deposits  of  value  will  be  found  when  the  district  is  more  carefully 
l)rospected,  as  it  will  be  in  a  short  time  owing  to  the  rai)id  settlement  which  is  now 
taking  ])lace.''  ( \V.  G.  ^Miller  in  the  Peport  of  the  Ontario  Bureau  of  Mines  for 
]001.)      ) 

'i'he  abo\e  I'cmarks  were  written  nearly  a  generation  ago,  covering  the  territory 
between  Lake  Timiskaming  on  the  south,  and  the  height  of  land,  between  James 
Bay  and  the  St.  Lawrence  valley,  on  the  north.  It  is  interesting  and  instructive 
to  note  that,  since  Dr.  Miller  suggested  the  ])ossibility  of  valuable  ore  deposits 
occurring  in  this  I'egion,  deposits  of  undreamed-of  richness  have  been  discovered. 
It  is  only  necessary  to  mention  Cobalt,  Porcupine  and  Kirkland  Lake  to  realize 
that  the  prognostications  stated  in  the  preceding  ])aragra])h  have  come  true. 

As  part  of  the  Ben  Ne\is  area  was  included  in  the  territory  to  which  Dr. 
Miller's  forecast  referred,  it  is  not  unreasonal)le  to  believe  that  important  ore 
bodies  will  be  found  in  tin's  oi-  adjacent  localities. 
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Summary 

The  Ben  Nevis  area  constitutes  part  of  that  great  belt  of  Keewatin  rocks  whi'ch 
stretches  across  northeastern  Ontario  and  includes  such  gold-producing  cani]is  as 
Porcupine  and  Kirkland  lake.  Since  the  Ben  ISTevis  area  is  underlain  by  dark- 
coloured  Keewatin  lavas  which  are  intruded  by  a  few  masses  of  syenite  and  feldspar- 
por])hyry,  it  is  a  prospective  field  in  which  gold-bearing  quartz  veins  of  economic 
value  may  be  found.  Gold  deposits  occur  in  the  country  immediately  south, 
]iamely:  the  Larder  lake  area.^  They  are  also  found  in  Gauthier  townsliip.  imme- 
diately southwest  of  the  area,  including  the  Argonaut  gold  mine,  and  other 
deposits.-  In  both  these  areas,  Gauthier  township  and  Larder  lake,  auriferous 
deposits  were  being  worked  at  the  time  this  report  was  written,  March.  1020. 
Gold-bearing  quartz  veins  also  occur  north  of  the  Ben  Xevis  area,  in  Holh)\vav  and 
ITarker  townships." 

The  Bt'U  Xevis  map  embraces  an  area  of  some  ."JOO  squai-c  miles  aiiil  iiuliide^ 
nine  townshi])s.  t\vo  of  which,  however,  Dokis  and  Elliot,  were  not  mapped  geologi- 
cally-. Parts  of  it  appear  to  be  practically  unprospectcd.  particularly  Poiit'ac 
township.  Other  ])arts.  such  as  the  southeast  corner  of  Katrine  township,  have 
been  prospected  more  thoroughly,  especially  during  and  following  the  Larder  lake 
boom  in  190(i.  Already  some  interesting  gold-bearing  quartz  veins  have  been 
found  in  the  southeast  corner  of  Katrine  township.  These  discoveries  were  ])romis- 
ing  enough  to  induce  the  Nipissing  Mining  Company  of  Cobalt  to  option  the  claims 
in  1919.  During  the  summer  of  that  year  this  company  did  considerable  trenching 
and  sampling  on  these  claims  with  ju'omising  results,  a  gang  of  8  or  10  men  IxMiig 
employed.    The  option,  however,  was  not  exercised. 

There  wa-^  little  activity  in  the  area  with  the  exce])tion  of  the  work  done  by 
the  Nipissing  Mining  Company.  It  may  be  added  tliat  tbei'e  were  probably  less 
than  a  dozen  prospectors  in  the  field. 

While  in  all  probability  the  locality  is  one  in  which  prospectors  would  pre- 
ferably seai'ch  for  gold,  still  it  may  be  pointed  out  that  there  is  an  intnision  of 
serpentine  at  the  west  side  of  Tannahill  township.  A  somewhat  similar  intrusion 
elsewhere  in  Ontario,  at  the  Alexo  mine,  has  associated  with  it  an  economic  di'posit 
of  nickel  and  co})per  ore;  while  chrome  iron  ore.  ])latinum  and  microscopic 
diamonds  have  also  been  found  associated  with  similar  locks  in  Peaume  township, 
although  not  in  paying  quantities.'* 

Access  to  Area 

The  area  may  be  entered  from  Dane,  a  station  on  the  Timiskaming  and 
Xoi'thern  Ontario  railway  57  miles  north  of  Cobalt.     In  the  summer  of  1919  there 

'Ont.  Ruv.  Mines,  Vol.  16,  1907,  Part  I,  pp.  202-218,  R.  W.  Brock;  Vol.  17,  190S.  pp. 
10-11,  X.  L.  Boweii.  Geol.  Sur.  Can.,  Memoir  No.  17-E,  1912,  M.  E.  Wilson.  Ont.  Bur.  Mines. 
Vol.  28,  1919,  Part  II,  pp.  71-77,  P.  E.  Hopkins. 

=  Ont.  Bur.  Mines,  Vol.  26,  1917,  pp.  252-257,  A.  G.  Burrows. 

=  Ont.  Bur.  Minos,  Vol.  28,  1919,  Part  II,  C.  W.  Knight,  A.  G.  Burrows,  P.  E.  Hopkins. 
A.  L.  Parsons. 

'Ont.  Bur.  Mines,  Vol.  2.1,  Part  I,  1914,  pp.  47-48. 
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were  two  boarding  liouses  at  Dane,  a  store,  and  a  liver}-  supplying  teams  for  the 
purpose  of  haulinii-  supplies  and  pas*;engers  to  Larder  lake  and  the  Argonaut  gold 
mine.  X 

-The  well-kncnvn  Larder  lake  road  begin-  at  Dane  and  leads  eastward  for  about 
12  miles,  wlien  it  branches,  one  branch  continuing  easward  to  Larder  lake,  and 
the  other  running  across  Gauthier  toAvnship  about  six  miles  to  the  northeast  corner 
of  the  townslii]).  where  the  Argonaut  gold  mine,  formerly  known  as  La  Mine  d'Or 
TTuroina,  is  situated.     Along  tlie  entire  18  miles  tlie  road  follows  comparatively 


Vein  a  lalco,  Ben  Xevis  township. 

level  or  gently  rolling  country,  and  is  free  from  hills  of  any  consequence.  At  the 
Argonaut  mine  canoes  may  be  ])ut  into  Beaverhouse  lake,  and  the  south  part  of 
Ben  Xevis  area  may  be  entered  in  about  an  hour  by  canoe,  there  being  no  portages, 
oxce])t  one  over  a  dam  at  the  Argonaut  gold  mine. 

Access  to  the  area  may  also  be  gained  by  way  of  Larder  lake,  making  use  of 
a  canoe  route  which  leads  north  from  Larder  lake  by  way  of  Bear  and  other  lakes. 
This  ro\ite.  .'^Ithougli  used  by  ])rospectors  in  1919,  ha.-;  some  long  portages  which 
may  l)e  evaded  bv  takino-  tlic  route  through  the  Argonaut  gold  mine. 
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11'  it  is  desired  to  a\oid  the  long  tri])  by  wagon  road  from  Dane  to  the  Argonaut 
gold  mine,  it  is  possible  to  enter  the  northeast  corner  ot  the  area,  IJokis  township, 
l)y  way  of  La  8arre,  in  the  i)rovince  of  Queljec,  a  town  on  the  Xational  railway 
87  miles  ea.>*t  of  Cochrane.  La  Sarre  lias  hotel  accommodation,  and  is  situated 
on  a  river  of  the  same  name.  This  river  is  canoeable  scmthward  to  Lake  Abitibi, 
a  distance  of  at)()nt  I  miles.  After  crossing  the  east  end  of  Lake  Abitibi,  passing 
on  the  way  a  Hudson  Bay  Poist  where  su])plics  may  be  obtained,  the  Abitibi  river 
is  ascended  for  some  nine  miles,  crossing  one  portage  of  about  3  chains.  Duparquet 
lake  is  then  entered,  a  body  of  water  some  six  miles  long.  From  this  lake  the 
canoe  route  leads  up  the  Magusi  and  Abnageezy  rivers  to  Dokis  township,  there 
being  no  ])ortages.  The  canoe  tri])  from  La  Sarre  to  Dokis  township  takes  about 
two  days  uuder  oi'diiiai-y  circumstances. 

Map  Accompanying  Report 

Mention  may  here  be  made  of  the  map  (No.  2i)(')  accompanying  this  rei)ort, 
since  it  lias  certain  features  which  are  not  commonly  shown  on  maps  of  the  Ontario 
Dc])artmeut  of  Mines. 

The  ex])loration  traverses  are  indicated  by  lieavy  dotted  lines.  These  dotted 
lines  show  the  actual  ])arts  of  the  Ben  Xevis  area  which  liave  been  geologically 
examined.  The  areas  between  the  dotted  lines  were  not  explored  by  our  partv. 
The  object  in  showing  tlie  location  of  the  exploration  traverses  in  ,sucli  a  manner 
is  to  avoid  any  misunderstanding  regarding  the  parts  which  were  geologicallv 
examined.  Pros|)ectors  and  others  interested  will  know  that  the  ])arts  between 
the  dotted  lines  were  not  explored. 

It  will  be  noted  that  along  the  dotted  lines  there  are  brief  note.s,  such  as 
pillow  lava,  basalt,  grey  lava,  rhyolite.  voh'anic  fragmental.  and  so  forth.  These 
notes  iiulicate  tlie  \arii'ty  of  rock  seen  at  various  points  along  the  traverse  lines. 
The  term  '"  grey  lava  '"  has  been  frequently  used  in  these  brief  notes  along  the 
traverse  lines.  Oui'  party  found  this  term  a  con\-enient  one  for  lield  use  to  descrilje 
those  lavas  of  intei-mediate  composition  between  such  basic  rocks  as  basalts,  on 
the  one  hand,  and  rhyolites.  on  the  other.  Of  course,  sonu'  of  the  rocks  called 
"grey  lavas'"  inay  really  be  as  acid  as  rhyolites,  but  it  was  felt  that  the  general 
nature  of  this  report  did  not  justify  lengthy  technical  desci'iptions.  or  the  making 
of  chemical  analyses,  which  would  delinitely  determine  the  exact  nature  of  the 
rock.  The  re])ort  aims  to  give  a  simple,  general  account  of  the  rock  formations 
which  ])r(i,spectoi's  may  use  without  m\u-h  difficulty. 

Another  term  which  was  found  useful  in  the  field  is  ''volcanic  fragmental." 
This  rock  consists  of  angular  fragments  of  la\a  varying  in  size  from  tiny  bits  to 
fragments  a  foot  or  two  in  diameter,  perhajis  averagiiig,  on  the  whole,  an  inch 
or  two  in  diameter.  The  rock  is  associated  with  various  lavas,  and  was  no  doubt 
foi-nied  during  the  partial  consolidation  of  the  lavas,  tlie  i)artly  consolidated  crust 
bi-cakiiig  u])  as  the  lava  flowed  onward. 

Previous  Work 

There  have  been  no  geological  mai)s  of  the  area  published.  .-Mthough  not  a 
difficult  part  of  northeastern    Ontario  to  enter,  it   nevertheless   requires  from  two 
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tu  three  days  i'roin  the  jiearest  railway  stations  to  reach  tlie  more  remote  parts. 
Probably  this  iiiacee.ssibility  aeeoiiiit^  for  the  lack  of  jieological  information 
regardinii'  the  locality.  W.  J.  Wilson  being  the  only  geologist  who  lias  worked 
across  the  area,  and  his  report  merely  (U'scrilies  the  canoe  route  in  a  brief  way. 

Tlu'  country  to  the  south,  east  and  north  of  the  Ken  Xevis  area,  has  already 
b.een  mapped  and  e.\amiiu>d  geologically.  TJnit  to  tlu'  south — the. Larder  lake  area 
— was  ma})pe<l  by  1\.  W.  Brock  and  X.  L.  Pxiwen  in  l!t07.'  and  later  in 
greater  detail  l)y  ^M.  V..  Wils(ui.-  The  country  to  the  east,  in  the  pi'oNince  of 
Quebec,  was  also  mapped  l)y  Wilson."'  The  territory  to  tlie  north  was  nia|)ped  by 
tlie  staff  of  the  Ontario  Bureau  of  Mines  in  1!)1S.^  Tlie  area  to  the  west  is  still 
u;iina[)ped  geologically. 

A\'hile  there  have  been  in  the  past  no  geological  maps  of  the  area  published, 
it  may  be  noted  that  W.  G.  Miller  examined  in  1001  some  of  the  lakes  in  the 
southw(>st  corner  of  the  map.  nanudy :  Beaverhouse.  Howard  and  Victoria."'  Beaver- 
honse  lake  was  also  later  referred  to  by  W.  A.  Parks.® 

In  1901.  W.  J.  Wilson  examined  the  canoe  route  across  the  south  ]iart  of 
Ben  Xevis,  and  also  the  main  canoe  route  which  runs  northward  across  the  area. 
His  description  of  these  routes  is  as  follows:' 

rontiiniiiiji'  tlie  survey  westward  [from  Labyriiitli  lake].  T  passed  throu<>li  a  low,  maisliy 
river  for  two  miles,  then  tliroiigli  a  small  orassy  lake  called  "Waterhen  lake,  then  for  a  mile 
and  a  half  up  a  river  where  a  portage  of  nearly  a  mile  leads  into  a  lake  called  Wawagoshe, 
and  from  this  a  portage  of  a  quarter  of  a  mile  passes  over  the  Height  of  Land  to  the  head 
waters  of  the  Blanche  river.  The  elevation  where  the  lino  crosses  the  Height  of  Land  is 
about  9S0  feet  above  sea  level  (aneroid).  In  passing  over  the  portage  into  Wawagoshe  lake, 
I  noted  some  comparatively  large  trees,  especially  sjmice  and  poplar.  Some  of  the  spruce 
measured  sixty-seven  inches  in  circumference,  but  west  of  the  middle  part  of  "Wawagoshe  lake 
the  forest  is  all  second  growth,  the  country  liaving  been  overiun  by  fire  about  thirty  years  ago. 

The  branch  of  the  Rlanclu^  river  wiiich  forms  part  of  the  canoe  route  is  a  very  small 
stream  near  the  Height  of  Land,  but  at  a  distance  of  a  mile  and  a  half  it  has  become  twenty 
feet  wide  and  six  feet  deep.  At  a  distance  of  four  miles  it  expands  into  Snake  island  lake 
[Kinabik.]  and  a  mile  further  into  ^lisemikowish  or  Beaver  House  [lake  Misema].  This  is 
a  nai'row,  deep  lake  extending  west  and  north-west  seven  miles,  with  an  arm  running  south 
six  miles.  Tlie  shores  are  high  and  rocky,  the  rocks  consisting  of  massive  diorites  and 
schists,  with  numerous  small  quartz  veins  hohling  pyrite.  The  rock  itself  contains  considcu-- 
able  ])yiite  in  disseminated  grains. 

Structural  lines  which  may  represent  tiie  strike  run  nearly  east-and-west,  witli  the  dip 
I'anging  from  75°  to  vertical.  In  places,  liowever,  the  lines  run  north-anci-soutli.  A  ridge 
of  dolomitic  rock  containing  iron  forms  a  dam  across  the  south  end  of  the  lake,  causing  a 
fall  of  al)Out  five  feet.  The  branch  of  the  Blanche  river  flowing  south  from  this  lake  is  a 
stream  of  considerable  size,  and  I  was  told  by  the  Indian  guide  that  it  is  twenty  to  twenty- 
five  miles  long.  There  is  a  canoe  route  westward  from  Misemikowish  [Misema]  lake  to 
Round  lake,  also  one  leading  north  across  the  Height  of  Land.  I  followed  the  latter  over  a 
portage  of  two  chains  into  a  nairow  lake  [Keiniedyl  one  mile  and  a  half  long,  then  up  a 
small  stream  one  mile  long,  two  small  lakes,  a  short  ])ortage  and  a  lake  [Verna]  two  miles 
long  to  tlie  Height  of  Land  jiortage.  As  alieady  noted  on  Wawagoshe  lake  the  forest 
growth  is  all  small,  consisting  chiefly  of  spruce,  canoe-bircli,  poplar,  and  Banksian  iiine,  the 
latter  eight  inches  in  diameter.  This  is  the  character  of  the  forest  growth  to  the  south  end 
of  the  Height  of  Land  j)ortage,  where  tlie-l)rvde  ends,  ami  west   probably  to  Round   lake. 

'  Ont.  Bur.  Mines,  A'ol.  16,  Part  1.  Ut()7,  R.  W.  Brock;  Vol.  17,  lOOS,  p,,.  10-11, 
N.  L.  Bo  wen. 

Treol.  Sur.  Can.,  Memoir  No.  17-E,  1912,  M.  E.  Wilson. 

'  Geol.  Sur.  Can.,  Memoir  No.  ?,9,  1014,  M.  K.  Wilson. 

'Ont.  Bur.  Mines,  Vol.  2S,  liHO,  Part  IT,  C.  W.  Knight,  A.  G.  Burrows,  P.  E.  Hopkins, 
A.  L.  Parsons. 

•■Ont.  Bur.  Mines,  Vol.  XI,  1J)02,  pp.  214-2:50,  W.  G.  Miller,  "Lake  Teniiscaming  [Timis- 
kaniing]  to  the  Height  of  Land." 

•■(4eol.  Sur.  Can.,  Vol.  IG,  1004,  pp.  2ir)A217A. 

'Geo!.  Sur.  Can.,  Vol.  14.  IIhU.  pp.    1  Hi.\.   12(1A,  \V.  .1.  Wilson. 
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A  portao-e  of  half  a  mile  crosses  the  Height  of  Land,  then  a  num])er  of  small  streams 
and  lakes  which  form  the  head  waters  of  the  Isabemagussi  [Abuageezy]  river  were  followed 
for  over  three  miles.  Here  the  canoe  route  leaves  the  main  stream,  "wliich  is  blocked  with 
driftwood,  and  a  portage  of  two  miles  connects  with  another  branch  of  the  river.  This  1 
ascended  for  tliree  miles,  when  a  lake  [Webster]  two  miles  long  was  reached.  From  near  the 
north  end  of  this  lake  a  portage  of  three  miles  is  necessary  to  again  reach  the  Isabemagussi 
[Abnageezy]  river,  which  is  now  flowing  east  to  Agotawekami  lake,  about  twenty-two  miles 
distant.  All  tlie  rocks  along  this  route  are  Huronian  [Keewatin]  and  consist  of  greenstone 
and  schists,  with  an  occasional  band  of  chert  and  conglomerate.  The  latter  was  seen  on  the 
last  long  portage  one  mile  from  the  south  end ;    strike  N.  70°  E. 

The  forest  growth  is  generally  heavy  and  was  well  seen  on  the  long  portages,  where 
there  are  swamps  densely  wooded  with  tall,  clear  spruce  ranging  from  six  inches  to  one  foot 
in  diameter.  On  the  higher  ground  the  soil  is  a  deep  clay  loam  and  vegetation  is  very 
luxuriant.  Spruce,  twelve  to  twenty  inches  in  diameter  is  common,  and  poplars  measuring 
two  feet  were  seen ;    canoe-birch  and  other  trees  grow  to  a  fair  size. 

The  Isabemagussi  [Abnageezy]  river,  at  the  north  end  of  the  three-mile  portage,  is 
fifty  feet  wide  and  seven  feet  deep,  but  the  marks  on  trees,  etc.,  along  the  banks  sliow  tluit 
when  the  ice  is  moving  out  the  water  is  at  least  ten  feet  higher  than  at  present   (July  10). 


Keith  lake,  Ben  Nevis  and  Clifford  townships. 


The  soil  along  the  banks  is  a  sandy,  bluish-gray,  stratified  clay,  resembling  that  found  every- 
where south  of  Lake  Abitibi.  The  water  is  muddy,  but  some  of  the  numerous  streams  it 
receives  are  clear  and  cold.  Very  few  rock  exposures  are  seen,  but  wherever  they  do  occur 
they  show  the  same  Huronian  [Keewatin]  strata  striking  east-and-west.  From  the  appear- 
ance of  the  soil  and  the  luxuriance  of  the  forest  growth  and  vegetation  generally  it  is  clear 
there  is  a  large  area  of  excellent  land  for  agricultural  purposes  on  this  river  and  its  branches, 
also  considerable  quantities  of  pulpwood  and  saw-logs. 


There  are  also  some  notes  which  accompanied  the  reports  of  the  land  surveyors 
who  surveyed  the  township  lines  and  the  interprovincial  boundary  between  Quebec 
and  Ontario.  The  latter  constitutes  the  east  boundary  of  the  Ben  ISTevis  map,  the 
southeast  corner  being  near  mile  post  43  on  the  interprovincial  boundary,  and  the 
northeast  corner  near  mile  post  Gl.  Lake  Abitibi  is  near  mile  post  72,  beyond  the 
confines  of  tlie  Ben  Nevis  map.  The  interprovincial  boundary  was  surveyed  in 
1905  by  T.  J.  Patten  and  F.  C.  Laberge,  and  accompanying  their  report  are  the 
followinir  notes  regard  in  2'  tbo  oharaetor  of  the  conntrv,  soil,  and  other  matters: 
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The  timber  from  the  height  of  land  to  Labyrinth  lake  is  principally  jack  pine  up  to 
twelve  inches  in  diameter,  and  tall  and  clean,  and  ^vould  make  good  lumber  for  some  pur- 
poses. "With  it  there  is  some  white  birch  and  balsam  of  good  size.  Around  Labyrinth  lake 
there  is  some  large  white  pine,  scattered.  There  is  also  some  large  white  spruce,  balsam, 
cedar  and  white  birch.  From  Labyrinth  lake  to  Abitibi  lake  the  timber  is  the  same,  but 
includes  large  poplar  and  balm-of-gilead,  and  in  the  swamps  large  black  spruce  and  dry 
tamarac.  Cedar  is  found  around  the  lakes  and  streams,  and  much  of  it  is  unsound  at  the 
butt.  Jack  pine  is  found  to  twenty-four  inches  in  diameter  and  is  also  clean,  tall  timber. 
Some  large  white  pines,  about  twenty-four  inches  in  diameter,  scattered,  were  found  on  the 
53rd,  55th,  56th  and  63rd  miles.  Near  the  south  shore  of  Abitibi  lake  there  are  also  a  few 
white  and  red  pines.  In  some  low  spots  black  ash  is  found.  To  the  east  of  the  52nd  mile 
there  is  a  fine  tract  of  black  and  white  spruce.  None  of  the  country  traversed  has  been 
burned  for  a  great  many  years.  The  most  important  character  of  the  soil  is  that  it  is  con- 
stituted for  the  greater  part  of  clay  which  is  well  drained,  and  therefore  after  the  forest 
has  been  cut  good  farming  land  will  be  developed  in  the  valleys.  From  the  42nd  mile  to  the 
58th  mile  the  country  is  hilly,  and  the  rock  crops  out  at  every  hill-top  in  the  form  of  ridges 
and  bluffs  of  a  very  broken  character.  From  the  58th  to  the  68th  mile,  although  rocky  on 
the  hills,  the  country  is  less  broken,  and  the  hills  have  more  gentle  slopes.  From  the  6Sth 
mile  to  Abitibi  lake  the  line  descends  into  a  valley,  principally  good  clay  land.  The  general 
direction  of  the  hills  is  east  and  west,  and  they  are  separated  by  valleys  of  from  one-half 
mile  to  one  mile  in  width,  and  these  valleys  are  connected  at  intervals  by  hollows,  guUeys 
or  creeks,  thus  rendering  them  easily  accessible  from  one  to  the  other.  The  waters  flowing 
in  the  streams  and  accumulated  in  the  lakes  are  coloured  by  sediments,  the  more  as  Lake 
Abitibi  was  approached.  In  Lake  Labyrinth  the  water  is  coloured  slightly  whitish,  and  only  in 
Trout  [Clarice]  lake  clear  water  was  found.  The  other  waters  are  coloured  by  the  clay  held 
in  suspension." 

Labyrinth  lake,  Trout  [Clarice]  lake  and  the  smaller  lakes  abound  in  fish,  principally 
pike,  pickerel  and  bass.  In  Lake  Abitibi  the  same  fish  are  found,  also  lake  trout  and  white- 
fish.  Moose  and  red  deer  were  seen,  also  bear  tracks.  There  is  also  an  abundance  of 
smaller  game. 

Character  of  the  Country 

The  cliaracter  of  the  Ben  Nevis^  area  inav  be  said  to  comprise  two  types  of 
to])ography,  the  one  rugged  and  mountainou.s,  the  other  low,  rolling  and  featured 
by  sand  plains  and  swamps.  ]\Iucli  of  the  eastern  and  central  parts  of  the  area 
are  of  the  mountainous  type,  while  most  of  the  western  part  is  flat  or  rolling  in 
character.  The  comparatively  rugged  and  mountainous  parts  of  Ben  Xevis  and 
]\atrinc  townships  are  beautiful  and  picturesque,  and  form  a  strong  contrast  to 
tlie  flat  or  rolling  sandy  plains  of  Arnold  and  Clifford  townships  on  the  west. 

The  highest  mountains  rise  some  1,400  or  1,500  feet  above  sea  level,  and 
from  the  most  prominent  peaks  some  splendid  and  instructive  views  of  the  sur- 
rounding country  may  be  obtained.  The  highest  peaks  are  about  500  feet  or  more 
above  ilie  lakes  and  valleys. 

The  height  of  land  between  Hudson  Bay  and  the  St.  Lawr^  nee  valley  crosses 
the  area,  in  part  marked  by  the  mountain  ridges  and  in  part  by  the  low,  sandy 
or  swamp}'  areas  of  the  west. 

The  country  is  dotted  with  lakes,  a  series  of  these,  namely :  Beaverhouse, 
Misema,  Howard,  Kennedy,  Anrev,  Yerna,  Keith,  ]\Iarten,  Pmaws,  and  Webster, 
forming  the  main  canoe  route  which  crosses  the  country  in  a  northerly  and  finally 
in  a  northeasterly  direction,  following  this  chain  of  long,  narrow  lakes  connected 
with  winding  streams.  There  are  log  cabins  on  Wawagoshe,  ^lisema.  Marten, 
Verna.  and  AVebstcr  lakes.  Tliose  are  iidiabited  Ijy  Indians  during  the  tra]iping 
season. 

'  Ben  Nevis  is  the  highest  mountain  in  the  British  Isles,  having  an  elevation  of  4.406 
feet  above  sea  level.  Every  mountain  of  any  size  in  Scotland  is  said  to  be  visible  from 
Bon  Nevis. 
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A  more  (letaik'd  (k'scriptioii  of  tla-  topography  of  the  .seven  townships  euni- 
prising  Ben  Xe\is  ari'u  -will  be  fouiid  in  following  paragraphs,  beginning  with 
Pontiac  towjiship  in  the  eastei-n  pai't  of  the  countiT. 

Pontiac  Township 

The  towiishi])  of  Pontiac  was  dilhrult  to  enter  from  our  camp  on  r.ahyrinth 
lake.  'J'liere  wt'fc  no  prospectors  or  fire  rangers  in  the  locality  during  the  time 
of  tlie  examination,  so  that  no  information  could  be  (jbtained  as  to  possible  canoe 
I'outes  into  the  townshi]).  it  wa-  thercfoi-e  iiecessary  to  cut  a  trail  al)out  four 
miles  lonij-  from  the  noi'th  end  of  Labvrintli  lake,  beginninu'  about  -!'•  oi'  oH  ^anks 


Juclqiiiic   I'dicsl,   uc.-l   uf   uoitli  iMid  ot'  .M:irl(.'ii   lake,  Clillwi,! 


ea>t  of  the  intei'pro\  incial  boundary  between  Ontario  and  (Quebec.  Tkis  trail, 
which  has  been  called  tke  I'ontiac  ti'ail.  runs  northwestward  and  crosses  the  south 
boundary  of  Pontiac  township,  about  one  and  a  half  miles  nortkwest  of  Labyrinth 
lake,  and  a  little  less  than  a  mile  west  of  the  southeast  corner  of  the  township. 
The  to])ogi'aphy  of  Pontiac  is  much  more  rugged  than  is  that  of  Ossian  to  the 
.<^outh.  There  are  several  ])rominent  hills  se])arated  by  comparatively  wide,  and 
sometinu's  (lat.  \alleys.  the  latter  covered  with  clay,  boukk'r  clay  and  more  seldom 
sand.  To  tke  nortk  of  Clarice  lake — a  beautiful  sheet  of  clear  water  in  the  north- 
east part  of  the  township — there  is  a  jn-ominent  range  of  hills  across  part  of  which 
local  fore»<t  fires  ha\e  swej)t.  In  the  south  part  of  the  township  there  are  two 
prominent  hills.  Avith  steep  faces,  about  a  mile  to  the  northwestward  of  the  third 
mile  post.     Otlier  mi)untain=  oocui-  in  the  cen.tral  part  of  the  township. 
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Ossian  Township 

Ossian  township  consists  for  the  most  part  ot  low  rolling"  country  with  fine 
spruce  SAvamps  and  unimportant  hills.  At  the  iiorth  part  of  the  township,  however, 
the  country  becomes  more  rugyed.  lioss  mountain,  for  instance,  at  the  northeast 
corner,  rises  into  a  prominent  peak  which  is  well  y^'vn  from  l^ahyrinth  lake. 
Prominent  hills  also  occur  to  the  west  and  northeast  of  Mi>t  lake — an  attractive 
sheet  of  water  in  the  northwest  part  of  the  township.  A  bird's  eye  view  of 
Ossian  niav  he  had  from  a  prominent  hill  which  lies  immediately  northwest  of  the 
northwest  corner  of  the  township.  Tlii>  hill  rises  some  three  or  four  hundred 
feet  abo\e  the  nearbv  \alleys.  and  a  view  from  it  shows  that  some  of  the  hills 
at  the  northwest  part  of  the  township  ]ia\('  a  dome-like  outline.  A  rougii  trail 
follows  the  west  houndary  of  Ossian  to  the  northwest  corner.  The  rocks  along* 
this   part    of    tlie    boundary    are    basaltic    in    tyi)e.   exce})t    northwest    of    -Mi>t    lake 


Mduiit  Chaiuiiiis,  aliout  three  and  a  half  miles  southeast  from  the  S.E.  corner  of  Ossian 
township.     Thi.<.  is  one  of  the  most  strikiuji  mountains  in  central  Canada. 

in  the  pro\ince  of  Ontario,  where  an  area  of  diabase  and  gabbro  is  found.  A  thin 
section  under  the  ndcroscope  shows  that  this  rock  is  much  decomposed  and  contains 
some  primary  (piartz.  These  rocks  are  all  massive,  with  the  e.\ce])tion  of  those  in 
the  viciintv  of  tlie  third  mile-post  where  they  are  altered  to  schist^  contaiidng  here 
and  there  some  ii'on  ])vrites.  Other  schistose  rocks  occur  in  the  interior  of  the 
towiHJii]).  their  location  lieing  shown  on  the  geological  mnp. 

Katrine  Town.ship 

The  township  of  Katrine  is  rugged.  ])ossessing  as  it  does  a  ])rominent  range 
of  mountains  running  northwestward  across  it.  The  height  of  land  between 
the  St.  Lawrence  vallev  and  ITudson  hay  follows,  in  a  general  way.  this  range. 
The  (>.\act  location,  however,  of  the  height  of  land  has  not  l)een  worked  out  in 
the  townshi]).  From  the  highest  peak  on  these  mountains,  wliich  have  heen  named 
the  Workman  mountains,  a  remarkahle  view  of  the  surrounding  couidry  t(^  the 
north,  wesl  and  south  mav  lie  ol)tained.  ])articularly  on  a  bright,  clear  day.     The 
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landscape  looks  like  a  vast  plain,  in  which  hills  a  hundred  feet  high  scarcely 
make  themselves  discernible.  Far  off  to  the  northward,  a  distance  of  twenty 
miles,  the  outlines  of  the  stately  Ghost  mountains  along  the  north  houndarv  oi 
Harker  township  may  be  readily  seen,  coloured  a  soft,  hazy  blue,  and  wonderfully 
silhouetted  against  the  sky. 

Away  to  the  southeast,  some  12  miles,  rises  one  of  the  most  remarkable 
mountains  of  central  Canada,  Mount  Chaminis,  with  an  elevation  of  about  1.525 
feet  al)ove  the  sea.^  Its  striking  profile,  as  viewed  from  the  Workman  hills,  has 
an  outline  exactly  like  a  haystack  and,  indeed,  it  is  sometimes  known  by  that 
name.  It  is  in  the  province  of  Quebec  immediately  east  of  the  boundary  line 
between  Ontario  and  Quebec,  near  the  40-mile  post,  and  about  three  miles  east 
of  the  northeast  arm  of  Larder  lake.  The  mountain  was  first  descril^ed  by 
^y.  G.  ^liller  who  saw  it  in  1901.     Miller's  description  is  as  follows-: 

This  mountain  lies  immediately  to  the  east  of  the  inter-piovincial  boundary  and  is  the 
most  striking  feature  in  the  topography  of  the  district.  During  our  woik  lasi  summer  [1901] 
we  saw  it  for  a  distance  of  some  miles  from  the  east,  south  and  west.  It  lies  at  the  height 
of  land  and  has  the  appearance,  from  whatever  direction  it  is  viewed,  of  a  gigantic  hay- 
stack, its  well-rounded  form  standing  up  clear  and  distinct  above  surrounding  hills.  The 
spelling  of  the  name  is  taken  from  a  map  made  for  me  by  an  intelligent  Indian  who  hunts 
in  the  district.  This  region  has  never  been  mapped,  and  I  liave  seen  no  reference  to  the 
mountain  in   any  publication. 

The  present  accepted  spelling  of  this  mountain,  namely,  Chaminis,  was 
adopted  by  the  Geographic  Board  of  Canada.  The  spelling  originally  given  by 
W,  G.  Miller,^  at  the  suggestion  of  an  intelligent  Indian,  was  Chanmanis.  The  late 
Anbrey  White,  Deputy  Minister  of  Lands  and  Forests,  who  was  familiar  with  the 
('hippewayan  language,  suggested  that  the  true  name  of  this  elevation  may  be 
Ivitchi-miniss,  meaning  "big  island,"  from  Kitclii,  great  or  big,  and  miniss,  an 
island,  the  hill  rising  to  the  eye  from  all  sides  as  an  island  does  from  a  lake.' 

It  may  be  added  that  the  mountain  has  since  )jeen  descril)ed  by  W.  A.  Parks, 
X.  li.  Bowen,  and  M.  E.  Wilson. 

Ben  Nevis  and  Tannahill  Townships 

Ben  Nevis  township,  which  lies  immediately  north  of  Katrine,  has  a  rugged 
range  of  mountains  at  the  south  end  and  also  at  the  north  end.  The  former 
constitute,  in  a  general  way,  the  height  of  land  between  Hudson  bay  and  the 
St.  Lawrence  valley.  The  central  parts  are  low,  rolling  country  underlain  by  clay 
or  boulder  clay  which  is  often  wet  and  swampy.  The  mountains  at  the  south 
end  of  the  township  have  been  named  the  Pushkin  mountains,  and  they  rise 
some  500  feet  above  Verna  lake.  The  east  face  of  this  range,  near  Pushkin  lake, 
is  precipitous.  At  the  north  end  of  the  township  the  prominent  peak  has  been 
named  IMount  Lawson,  from  the  top  of  which  a  bird's  eye  view  of  the  township 
to  the  north,  Tannahill,  may  be  obtained. 

Tannahill  township  consists  almost  wholly  of  low.  rolling  and  partly  swampy 
country,  except  for  some  hills  at  the  south  end.     It  has  a  lake,  Welister,  which 


^Estimated  bv  W.  R.  Rogers,  topographer  for. Ontario  Bureau  of  Mines. 

^Ont.  Bur.  Mines,  Vol.  11,  1902,  pp.  218-219,  W.  G.  Miller. 

"Ibid.,  p.  218. 

'Ibid.,  footnote,  p.  219. 
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is  about  a  mile  and  three-quarters  long,  occupying  the  southern  part,  while  the 
Abiuigeezy  river  flows  through  parts  of  the  northern  end  of  the  township. 

Clifford  and  Arnold  Townships 

The  .two  remaining  townships,  Clifford  and  Arnold,  occupy  the  western  part 
of  the  area,  and  may  be  descril)ed  together  since  they  are  somewhat  similar.  While 
theie  are  some  rocky  hills  in  these  townships,  the  country  is.  nevertheless, 
for  the  most  part  low  and  rolling,  and  is  characterized  by  great  sand  plains 
on  M-hich  a  most  l)eautiful  growth  of  jack  pine  thrives.  Travelling  through 
these  sandy  jack  pine  areas  is  very  easy,  but  from  the  prospector's  point  of  view 
they  are  of  little  interest  since  the  rocks  are  almost  wholly  covered.  Onlv  here 
and  there  do  small  outcrops  of  rock  occur.  In  the  central  parts  of  Arnold  town- 
shi]).  to  the  west  of  Howard  lake,  there  are  some  remarkable  sand  hills^  the  origin 
and  iiaturo  of  which  the  geological  party  did  not  have  an  oppnrtunitv  to  invosti- 


Columbus  lake,  looking  west. 


Photo  hij  ir.  R.  liorji'i-s. 


gate.  These  were  mapped  by  the  topographic  party  and  are  shown  on  the  geological 
map.  Clifford  and  Arnold  townships,  while  they  are  characterized  by  sand  plains, 
have,  nevertheless,  many  swamps  which  make  cross-country  trips  slow  and  tedious 
in  many  places. 

Canoe  Routes 

There  are  two  canoe  routes  crossing  the  area.  The  most  important  one  is 
part  of  the  old  and  well  known  route  leading  north  from  Lake  Timiskaming  by 
way  of  the  Blanche  river,  crossing  the  height  of  land  between  the  St.  Lawrence 
valley  and  Hudson  Bay  in  Ben  Xevis  township,  and  thence  down  a  series  of 
lakes,  streams  and  rivers  to  Lake  Al)itil)i   in  the  province  of  Quebec.     That  part 

'  Those  sand  hills  were  noted  hy  W.  G.  Miller  in  1901.  In  his  report  on  the  j-rca  Dr. 
Miller  remarks:  "Northwest  of  the  northern  end  of  the  lake  high  sand  liills  are  seen,  and  a 
sand  plain  stretches  for  some  miles  west  of  this  part  of  the  lake,  the  plain  being  Itioken  here 
and  there  by  rocky  ridges."     Ont.  Bur.  Mines,  \o\.  XI,  1901,  p.  222. 
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of  thib  route  which  crosses  the  Ben  Nevis  area  is  reached  by  way  of  the  Argonaut 
gold  mine  (formerly  known  as  La  Mine  d'Or  Huronia)  at  the  northeast  corner 
of  Uauthier  township,  where  canoes  may  he  put  into  Beaverhouse  lake  and  the 
soutli  part  of  Ben  Nevis  area  entered  in  less  than  an  hour's  paddle  hy  canoe. 

There  are  in  all  13  portages  in  that  ])art  of  the  route  which  crosses  the  Ben 
Nevis  area.  Two  of  these  are  long,  namely,  the  one  running  northeast  of  Marten 
lake  wliich  is  two  miles  long,  and  tlie  one  ruiniing  northeast  of  Webster  lake 
to  the  Ahnageezy  river  whicli  is  two  and  a  half  miles  long.  The  other  portages 
on  the  route  ai'e  not  more  than  half  a  mile  long — most  of  them  not  more  than  a 
few^  chains. 

Beaverhouse  Lake  to  the  Abnajjeezy  River 

The  main  route  is  descrilx'd  in  detail  in  following  paragraphs: 
Beginning  at  Beaverhouse  lake,  at  the  southwest  part  of  Katrine  township, 
it  mav  l)e  pointed  out  that  there  is  no  })ortage  leading  into  ^lisema  lake,  but 
a  narrow  ])assage  a  few  yards  wide  connects  the  two  lakes.  This  passage  may  be 
rather  puzzling  to  find  for  those  who  have  not  })revi()usly  travelled  the  route, 
^lisenia  lake  is  in  the  southwest  corner  of  Katrine  townsliij),  and  is  an  attractive 
sheet  of  water  surrounded  by  comparatively  high  hills,  particularly  around  the 
south  arm.  The  lake  is  followed  for  about  a  mile  and  a  half,  entering  Howard 
lake  at  a  narrows  at  the  west  side  of  Katrine  townshi]).  Howard  lake  is  some 
five  miles  long  and  very  narrow,  its  width  being  not  much  more  than  half  a  mile 
at  any  ])lace.  Tt  contains  a  few  islands,  and  is  surrounded  by  prominent  hills: 
its  shores  have  numerous  rock  exposures.  There  is  a  portage  of  two  chains  from 
Howard  to  Kennedy  lake,  a  creek  connecting  the  lakes  with  a  waterfall  of  a  few 
feet     Kennedy   lake  is  less  than  a  mile  and   a  half  in  length. 

From  the  north  end  of  Kennedy  lake  a  sinuous  creek,  lined  with  alder  bushes, 
is  ascended  for  about  a  mile  as  the  crow  flies,  although,  owing  to  its  winding 
course,  the  distance  to  be  canoed  is  much  greater.  A  portage  of  one  chain  is 
encountered  towards  the  north  end  of  the  creek.  From  this  winding  creek  the 
route  leads  to  a  small  lake  or  pond  known  as  Petite  lake,  at  the  north  end  of 
which  is  a  ihree-chain  portage  into  Anrev  lake,  a  sheet  of  water  alxmt  a  quarter 
of  a  mile  long.  At  the  east  end  of  Anrev  lake  there  is  a  sandy  portage  15  chains 
long  leading  to  \'erna  lake.  The  latter  is  a  beautiful  body  of  water,  about  a 
mile  and  three-quarters  long,  nestling  among  the  mountains  wliich  in  this  part 
of  the  country  constitute,  in  a  general  way,  the  height  of  land  between  the 
8t.  Lawrence  valley  and  Hudson  bay.  At  the  northwest  corner  of  the  lake 
there  are  two  Indian  log  cabins,  and  nearby  a  portage  40  chains  long  which 
crosses  the  height  of  land  just  referred  to.  The  portage  follows  swamp  prac- 
tically the  whole  distance,  although  here  and  there  low  domes  of  rock  rise  out 
of  the  swamp.  Tt  may  be  said  that  at  this  portage  the  height  of  land  is  in 
swamp  or  muskeg.  The  portage  leads  to  a  tiny  creek  which  may  be  canoed 
down  stream  four  or  five  chains  to  a  pond  about  12  chains  long.  Another  creek 
flows  northerly,  out  of  the  north  end  of  the  pond,  a  few  chains  into  Keith  lake. 
The  latter  is  over  a  mile  and  a  half  long,  and  is  one  of  the  most  attractive  lakes 
in    the    Ben    Nevis    area.     Its    shores,    except    at    the   south    end,    are    rocky    and 
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picturesque,  ■\vhile  tu  the'  west  two  hold  and  ru<i<ied  hills  are  proiniiieiit  features 
of  the  landscape.  A  sinuous  cret'k  flows  northwestward  out  of  Keitli  lake  for 
al)our  a  quarter  of  a  mile  into  .Marten  lake,  a  sheet  of  water  ahout  a  mile  lonu'. 
On  the  northea>t  shore  of  Marten  lake,  ahout  half-way  u]).  thei'e  is  a  portage  two 
miles  lonii'.  runnini:-  northeastward.  This  ])ortaoe  is,  on  the  whole,  level  and  in 
many  plac-es  swampy,  and,  as  a  consequence,  very  wet  in  rainy  weathei'.  At  the 
southwest  end,  where  it  leaves  .Marten  lake,  there  is  a  more  or  less  gentle  rise 
for  ahout  half  a  mile.  The  only  rock  noted  alon^;-  the  ])ortai:t'  is  ahout  halC  a 
mile  northeast  of  Marten  lake,  2-")  feet  north  of  the  trail.  This  ex])o>ure  is  a 
hasalt  or  other  closely  related  lava.  .V  mile  northeast  of  .Marten  lake  a  small 
creek  crosses  the  ]iorta,u('.      TIei-e  thei'e   is  a  level  sand   ])lain   ahout    1"  chains  lon^;'. 


Wot)stor  lake,  T:niiialiill  tnwiisliip 


The  noi'theast  end  of  the  porta.iic  tei'minates  at  a  >m;dl  stream,  a  hranch  of  ihc 
.\hnauce/.y.  which  is  a.-cended  for  ahout  half  a  mile  to  a  ".JO-chain  ])ortai;'e  on  the 
north  >ide  of  the  stream.  This  porta<iV,  which  is  for  the  most  pai't  dr\-  ami 
runs  o\<'r  a  hill,  is  made  necessary  on  account  of  I'ajiids  which  occur  in  the 
sli'cam.  .\hove  the  I'ajiids  the  ci'eek  heconu's  wider  and  slu,i:\uish.  and  supports  a 
lu.xui'iant  ,urowth  of  lily  pads.  The  hanks  ai'e  low  and  lined  with  alder  l)uslu's. 
This  creek  is  ascended  to  Pmaws  lake,  a  swampy  slieet  of  watei'  lined  with  mar>h 
<i'rass  and  encircled  with  spruce  swamp.  The  Hat  aspect  of  the  countrv  ai'ound  the 
lake  is  reliexcd  hy  a  solitary  clitf  of  rock  on  the  south  shore.  From  Pmaws  lake 
the  canoe  routi'  follows  a  sinuous  creek  into  Wehster  lake,  the  shores  of  which, 
save  for  four  low,  rocky  points  on  the  -outh  side,  ai'c  Hat  and  swamp-lined  and 
the  ediics  nf  the  water  are  rimmed  with  marsh  <>rass.  Most  of  the  lake  is  weedv, 
and  the  whole  as])ect  of  this  sheet  of  water  is  not  attractive.     One  is  _uivon  a  moi'c 
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pleasant  sensation,  when,  on  looking  southward,  he  sees  the  rugged  hills  in  Ben 
Nevis  township,  of  which  Mount  Lawson  rises  some  500  feet  above  the  lake. 

The  portage  from  Webster  lake  northeastward  to  the  Abnageezy  river  is 
two  and  a  half  miles  long.  It  begins  about  10  chains  up  a  small  creek  at  the 
east  end  of  the  lake.  On  reaching  the  Abnageezy,  by  way  of  the  portage,  the 
canoe  route  follows  this  river.  Five  short  portages  are  encountered  on  the  way 
downstream,  one  in  Tannahill  township  and  four  in  Dokis  townslii]).  These 
portages  are  old,  not  much  travelled  and  not  very  well  marked.  They  are  described 
in  the  following  paragraph  by  G.  A.  L.  Gibson,  who  surveyed  them  in  the 
summer  of  1919,  i 

The  first  portage  occurs  about  tweivty-five  chains  below  the  Webster  lake  portage,  on  the 
left  going  down  stream,  and  may  be  easily  missed.  It  is  just  a  "lift  "  up  the  clay  bank  f.nd 
down  the  other  side,  and  cuts  out  a  long  bend  in  the  river.  There  is  a  log  jam  in  this  bend 
of  the  river  which  necessitates  two  short  portages  on  the  right  side.  Of  course  if  the  first 
portage  across  the  clay  bank  is  taken,  then  the  portages  past  the  log  jam  in  the  bend  of  the 
river  will  not  be  met  with;  the  log  jam  portages  are  not  included  in  the  five  portages  referred 
to.  The  second  portage  is  two  miles  from  the  Dokis-Tannahill  township  line,  and  is  caused 
by  a  short  rapid  with  a  fall  of  four  feet,  where  the  river  widens  to  tlirec  or  four  drains. 
This  portage  is  two  chains  long,  and  is  on  the  right  side  of  the  river.  The  third  portage  is 
twenty-five  chains  farther  down  stream.  It  cuts  across  a  point  to  avoid  log  jams,  and  is  six 
chains  long.  The  fourth  portage  is  some  two  and  a  half  miles  below  the  previously  men- 
tioned one,  and  is  four  chains  long.  It  is  on  the  left,  and  goes  over  a  rock  twenty  feet  high 
to  avoid  a  rapid  with  a  fall  of  six  feet.  The  fifth  and  last  portage  is  the  longest,  some 
eight  chains  around  the  shores  of  a  rapid.  It  is  on  the  left  side,  going  down  stream,  about 
a  mile  from  the  fourth  portage,  and  about  one  and  a  half  miles  from  the  Quebec  boundary. 

Sliortly  after  leaving  Ontario  and  entering  Quebec  the  Magusi  river  is  reached, 
dowji  which  a  distance  of  some  10  miles  Duparquet  lake  is  met  with  in  the 
provijice  of  Quebec,  and  beyond  the  confines  of  the  Ben  Xevis  map  area.  There 
arc  no  portages  l^etween  the  Quebec  boundary  and  Duparquet  lake. 

In  the  preceding  paragraphs  the  main  canoe  route  in  the  area  has  been 
described  in  some  detail.  It  may  be  added  that  in  very  high  water  during  early 
spi'ing  we  were  informed  by  an  Indian  that,  in  place  of  going  by  way  of  Webster 
lake,  across  the  two  long  portages,  it  is  possible  to  take  a  route  which  leads  out 
of  the  northwest  end  of  Marten  lake,  in  the  township  of  Clifford.  At  this  end 
of  ]\larten  lake  there  is  an  Indian  log  caljin,  a  few  chains  to  the  west  of  Avhich 
there  is  a  15-chain  portage,  partly  over  rocky  ground,  into  Kat  lake,  a  ])on(l  of 
water  a  quarter  of  a  mile  long.  The  west  branch  of  the  Abnageezy  river  flows 
nortliward  out  of  Eat  lake,  and  is  canoeable  northwardly  for  a  mile  and  a  half. 
a  little  beyond  the  north  boundary  of  Clifford  township.  North  of  this  to  about 
the  south  boundary  of  Holloway  township  the  Abnageezy  is  said  to  l)e  navigable 
only  in  extremely  high  water  in  early  spring.  It  is,  however,  navigable  in  Holloway 
township,  the  northeast  part  of  Tannahill  township,  and  in  Dokis  townsld]). 

Misema  Lake  to  Labyrinth  Lake 

The  second  canoe  route  in  the  Ben  Nevis  area  is  in  the  south  part  of  Katrine 
and  Ossian  townships.  It  runs  in  an  east  and  west  direction  and  leaves  the  main 
canoe  route,  already  described,  at  the  east  end  of  Misema  lake  in  the  southwest 
corner  of  Katrine  township.  From  Misema  lake  a  sluggish  stream  is  followed 
eastward  about  three-quarters  of  a  mile  into  Kinabik  lake,  a  body  of  water  about 
50  chains  in  diameter.     The  portage  from  this  lake  is  13  chains  long  and  is  at 
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the  southeast  corner  of  the  hike.  The  portage  leads  to  a  small,  siiuiou-  creek,  40 
feet  ahove  the  lake.  The  creek  is  followed  upstream  for  about  half  a  uiilc.  dis- 
closing low.  rocky  hills  covered  with  small  jack  pine,  to  a  3-chain  portage.  A 
feldsi^ar-porjjhyry  dike,  striking  east  and  west,  is  found  on  the  portage.  This 
dike   is   cut   hv   a   fresh-looking   dike   of   diabase.      From   here,   durinsr   seasons   of 


Wood  and  iron  posts  at  48  miles  and  12  chains  on  tl»o  interprovincial  boundary 
line  between  Ontario  and  Quebec.  These  posts  are  at  tlie  north  end  of  Laby- 
rinth lake.    The  Province  of  Ontario  is  on  the  left-hand  side  of  the  photoiiraph. 

liigh  Vv-ater.  the  creek  may  be  ascended  for  about  three  miles  to  a  small  pond  on 
the  east  boundary  of  Katrine  township,  near  the  southeast  corner  of  the  township. 
When  tlie  water  is  hiuli  there  is  only  one  portage,  over  a  low  dam  which  was 
liiiilt  to  raise  the  water   in   the  upper  part  of  the  creek  and  make  canoeinir  less 
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(litlicult.  The  dam  is  found  about  two-thirds  of  the  distance  upstream.  The 
stream  is  very  sinuous  and  windinf;-,  and  the  water  in  places  is  sluggish  and 
su])ports  many  lily  pads.  During  dry  seasons  the  stream  is  too  low  to  allow 
canoes  to  go  beyond  the  dam,  and  it  is  therefore  necessary  to  use  the  portage  which 
begins  at  the  dam  and  follows  low  hills  or  open  beaver  meadows  to  the  pond  at 
the  east  end  of  Katrine  township,  a  distance  of  more  than  a  mile. 

At  the  north  end  of  this  pond  there  are  some  claims  with  gold-l)earing  quartz 
veins,  which  the  Xipissing  ^Mining  company  of  Cobalt  had  under  option  in  the 
summer  and  autumn  of  1919. 

At  the  east  end  of  the  ])ond  the  portage  into  Wawagoshe  lake  begins.  It  is 
35  chains  long  and  crosses  the  height  of  land  lietween  the  St.  Lawrence  valley 
and  Hudson  bay.  The  height  of  land  at  this  particular  point  is  only  a  few  feet 
above  AVawagoshe  lake.  The  latter  is  less  than  a  mile  and  a  half  long  and  con- 
tains half  a  dozen  islands.  In  the  summer  of  1019  small  mouth  bass  were 
abundant  in  this  lake.  The  ])ortage  leading  easterly  out  of  Wawagoshe  lake  is 
at  the  northeast  corner  and  is  65  chains  long.  The  western  two-thirds  of  the 
portage  are  over  dry  ground ;  the  remaining  part  is  low  and  swam])y.  The 
portage  ends  at  a  small  creek,  10  or  15  feet  wide,  which  is  extremely  sinuous, 
and  ])asses  through  a  low  swamj)y  country  supporting  a  magnificent  growth  of 
sprtice  trees.  There  are  a  few  places  blocked  with  logs.  The  creek  flows  into 
Waterhen  lake,  a  body  of  water  less  than  half  a  mile  wide  and  surrounded  l)y  flat 
country  with  very  fine  spruce.  The  distance  between  Waterhen  lake  and  tlu' 
east  end  of  the  portage  last  mentioned  is  little  more  than  three-quarters  of  a 
mile,  but  it  winds  and  lu'uds  so  nnu-h  tliat  the  distance  to  l)e  ])addled  is  probably 
more  than  two  miles.  The  creek  flowing  out  of  Waterhen  lake  is  not  so  sinuous 
and  is  50  to  ^5  feet  wide.  It  jwsses  through  flat  swampy  country  su])porting 
the  usual  growth  of   s]inu-e  trees. 

Labyrinth  lake  is  on  the  boundary  l)etween  the  provinces  of  Ontario  and 
Quel)ec.  The  canoe  route  now  leaves  Ontario  and  enters  Quel)ec.  This  report 
does  not  deal  with  the  latter  ])rovince,  but  it  may  be  noted  that  the  route  leaves 
tlie  north  end  of  Labyrinth  lake,  and,  following  a  series  of  rivers  and  lakes 
northward.  Lake  Al)itibi  is  easily  reached,  there  being  few  portages,  and  these 
being  short.  The  "  Kewagama  "'  map,  by  M.  K.  Wilson,  sjiows  this  route,  to- 
gether with  the  geology.^ 

Geology 

The  entire  area  included  within  the  Ben  Xevis  map  is  made  up  almost 
whollv  of  fine-grained  lavas  consisting  of  l)asalts  or  andesites,  and  to  a  less  extent 
of  rhyolites  or  other  closely  related  volcanic  rocks.  These  lavas  are  believed  to 
be  Keewatin  in  age.  All  of  them  are  massive  and  are  rarely  altered  to  schists, 
except  in  a  few  isolated  areas.  This  non-schistose  condition  of  the  Keewatin 
lava  flows  is  evidently  due  to  the  absence  of  large  intrusions  of  granite,  syenite. 
or  poii)hyry.  Only  in  the  southeast  part  of  Katrine  township  is  there  an  intrusion 
of  rock  of'anv  v.dume,  and  this  mass  of  syenite  is  but  two  miles  long  and  less 


>  Memoir  Ko.   :!9,   GooL  Snr.   Cnii.,   litU,   by   M.   E.   Wils-ni,   aecompanie,!   by   Kewasamrx 
lap,  Xo.  9?,\. 
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than  hall'  a  mile  widf.  There  is  also,  in  the  northwest  corner  of  Pontiar  town- 
ship, an  intrusion  of  syenite  ai)parently  al)out  half  a  mile  long  and  a  quarter  oi'  a 
mile  wide;  this  intrusion  may  he  somewhat  larger  since  the  i)arty  did  not  have 
sufficient  time  to  work  out  its  actual  dimensions.  f]lsewhere  throughout  the  area 
there  are  small  dikes  or  other  masses  of  feldspar-porphyry.  quartz-})orphyry, 
felsite  and  other  rocks. 

The  rocks  may  l)e  gi'ou})ecl  according  to  the  following  tahle : 

Pre-Camhrian. 

KEWEEXAWAX     Diabaso. 

ALGOMAX    (?)    Svciiito,    fcl(ls|)ai-i)()r}ili_viy,    ([uai-1z-2H)ipIiyiy. 

lunipiophyre. 

PEE-ALGOMAX    (?)    Seipcntiue. 

KEEWATIX     Rasalt.  aiidesite,   rhvolite,  yrey   lavas,   pillow 

lava,    amygdaloids,    volcauic    fiagmental 
rocks,  rusty  weatheiijig  ankerite  rocks. 

Keewatin  Series 

It  was  hoi)ed  that  it  would  he  possil)le  to  work  out  a  continuation  of  the 
remarkahle  series  of  lava  Hows,  presumahly  of  Keewatin  age,  which  was  discovered 
in  the  summer  of  IIJIH,  hy  the  staff  of  the  Ontario  Bureau  of  Klines,  in  Hollowav 
townshi]).^ 

The  latter  township  lies  immediately  to  the  north  of  the  Pen  Xe\is  area. 
While  there  are  in  the  Pen  Xevis  locality  many  outcrojis  of  lavas  and  \olcanic 
fragniental  rocks,  nevertheless  no  i)lace  was  found  in  which  separate  Hows  could 
he  distinguished.  This  was  prol)al)ly  due  in  part  to  the  drift  which  largely 
covered  the  rocks,  and  also  in  part  to  the  almost  com])lete  al)sent-e  of  fires,  which 
l)urn  the  nu)ss  and  vegetation  entirely  off  the  rock  surfaces  and  thus  expose  the 
structures.  Even  where  the  rocks  were  not  covered  hy  drift,  a  thin  film  of  moss 
or  lichen  w<ndd  often  ol)scure  the  sti'ucture.  It  is  ])ossil)le  that  should  a  forest 
fire  sweep  across  the  couuti'y  a  series  of  Hows  will  ])e  worked  out  similar  to.  and 
which  M"ill  prol)al)lv  he  ]>art  of.  the  remai'kal)le  Hows  in  Ilolloway  townshi]).  In 
the  latter  township  it  was  shown,  in  the  summer  of  PMS.  that  there  are  at  least 
14  lava  flows  having  a  coinl)ined  thickness  of  4,400  feet.  TIow  many  more  flows 
may  exist  in  TTolloway  and  adjacent  townships  is  not  known,  hut  it  is  likely  that 
the  cond)ine(l  thickness   is  of  enornu)Us  magnitude. 

Without  going  into  unnecessary  details  of  petrograjihic  description,  it  may 
he  said  that  the  Keewatin  is  made  tip  for  the  most  i)art  of  (ine-grained  Iiasalts 
or  andesites,  often  with  ])iliow  structure,  together  with  more  acid  lavas  consisting 
of  rhvolite  or  closely  associated  tyjies.  Our  work  was  too  general  to  allow  of 
detailed  examinations:  it  nuiy  he  said,  however,  that  the  rocks  are  similar  to  the 
Keewatin  series  descrihed  elsewhere  in  northern  Ontario  and  (Juehec  hy  W.  0. 
:\rillor,  A.  a.  Burrows,  P.  E.  ir()i)kins,  W.  II.  Collins,  M.  E.  Wilson,  T.  L.  Tanton 
and  others. 

^Ont.  P.nr.  Mines,  Vol.   2,«.  Part  2,  1010,  pp.  0-17;    C.  W.   Knight.   A.   G.  P.uiiows,   P.   E. 
Hof)kiiis,  A.  L.  Paiso))s. 
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The  term  ''  grey  lava,"  as  explained  elsewlierc  in  this  report,  refers  to  tliose 
grey-coloured,  fine-grained  laves  which  may  have  an  intermediate  composition 
between  rhyolites,  on  the  one  hand,  and  basalts,  on  the  other.  Some  of  these  grey 
lavas,  however,  may  be  as  acid  as  rhyolites.  They  are  frequently  met  with  in 
Ben  Xevis  area,  their  location  being  shown  on  the  map. 

The  pillow  lavas  are  of  common  occurrence  in  many  parts  of  the  area,  and 
the}-  are  ])articularly  well  developed  and  exposed  along  the  rocky  shores  of  Howard 
lake. 

The  ankerite  rocks  may  be  seen  at  the  southeast  corner  of  Katrine  township 
on  claim  II.  S.  238,  on  the  southwest  face  of  the  low  hill  immediately  north  of 
the  small  pond.  Auriferous  quartz  veins  occur  on  this  hill.  The  aiikerite  occurs 
disseminated  through  the  rock,  and  also  in  veinlets  cutting  the  rock.  The  ankerite 
zone  on  this  hill  has  a  width  of  at  least  50  feet.  The  origin  of  the  material  is 
not  definitely  known.  M.  E.  Wilson,  from  a  study  of  similar  rocks  in  adjacent 
areas  in  the  province  of  Quebec,  comes  to  the  conclusion  that  the  ankerite,  or 
ferruginous  dolomite  was  i^robably  deposited  from  solutions,  the  ankerite  replacing 
the  rocks. ^ 

Amygdaloids  are  commonly  found  throughout  the  area,  the  acid,  basic  and 
intermediate  lavas  all  showing  this  texture  at  times. 

One  of  the  most  striking  varieties  of  rocks  encountered  is  tlie  volcanic  frag- 
mental  type  which  occurs  here  and  there  among  the  lavas.  It  is  exposed  on  the 
portage  across  the  height  of  land  north  of  Verna  lake,  also  north  of  Kinabik  lake, 
and  elscAvhere,  as  shown  on  the  map.  These  rocks  are  made  up  of  angular,  fine- 
grained, slag-like  fragments  of  the  same  kind  of  lava  as  that  with  which  they  are 
associated.  The  fragments  were  probably  formed  during  the  time  that  the  lava 
was  floAving  across  the  country.  The  flow  would  partly  consolidate  on  the  surface, 
and  this  partly  consolidated  crust  no  doubt  would  become  brecciated  and  broken 
up  as  the  lava  continued  to  flow  onwards.  In  Holloway  township,  north  of  Ben 
Nevis  area,  this  fragmental  material  was  found  to  occur  on  the  surface  of  the  lava 
flows,  of  which  14  were  discovered.  In  Ben  Nevis  area,  however,  individual  flows 
Avere  not  worked  out,  and  consequently  it  was  not  possible  to  ascertain  at  what 
horizon  the  fragmental  rocks  occurred  in  any  particidar  flow. 

Structure  of  the  Keewatin 

The  Keewatin  rocks  in  Ben  Nevis  area  constitute,  it  is  believed,  a  tremend- 
ously thick  series  of  lava  flows,  similar  to  the  flows  in  Holloway  and  Harker  town- 
ships, immediately  north  of  the  area.  The  rocks  have  all  the  characteristics  of 
lavas,  .such  as  amygdaloidal  textures,  pillow  structures,  fine-grained  and  slag-like 
textures,  flow  textures,  and  so  forth.  Possibly  more  detailed  work  wdl  some  day 
disclose  the  ])rescnce  of  the  various  flows,  therel)y  Avorking  out  the  structure.  The 
absence  of  any  great  masses  of  granitic  or  other  intrusions  makes  the  possibility 
of  the  Avoi'king  out  of  the  structure  more  hopeful  than  it  would  be  if  the  lavas 
Avere  inti'uded  by  great  masses  of  granite  oi-  otlior  rocks. 

'run.  CtcoI.  Sui*.  ^Memoir  No.  39,  pp.  65-70;    also  ^[oiiioir  Xo.  10:^  pp.  124-127. 
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Pre=Algoman  (?) 

At  the  west  side  of  Tannahill  township  there  is  an  area  of  serpentine,  the 
size  of  which  was  not  worked  out.  Judging  from  other  siniihrr  masses  elsewhere 
in  northeastern  Ontario  the  rock  may  be  of  Algoman  age.  A  thin  section,  examined 
under  the  microsco})e,  shows  it  to  consist  mainh'  of  serpentine,  together  with  subor- 
dinate quantities  of  hornblende  and  plagioclase. 

Algoman  (?) 

There  are  two  intrusions  of  syenite  in  the  Ben  Nevis  area  which  are  classed 
as  probably  Algoman  in  age.  The  larger  occurs  at  the  southwest  corner  of  Katrine 
townsliip  :  it  is  about  two  miles  long  and  half  a  mile  wide.  The  rock  is  for  the 
most  part  medium  in  grain,  althougli  it  varies  considerably  in  this  respect.  The 
northern  part  is,  on  the  whole,  finer  in  grain  than  the  southern.  •■Parts  of  the 
mass  are  fine-grained.  At  times  the  rock  becomes  quite  basic,  due  to  an  increase 
in  the  pyroxene  or  hornblende.  At  about  15  chains  north  of  number  three  post 
on  claim  H.S.  245  the  fine-grained  syenite  or  felsite  becomes  very  basic,  and 
contains  inclusions  of  rocks  having  fine  to  coarse-grained  textures  and  varying 
much  as  to  composition  and  character.  One  angular  fragment,  eight  inches  long, 
of  very  coarse  diabase  was  noted.  At  the  northeast  corner  of  U.S.  242  dikes  of 
coarse,  pink  feldspar-porplnTv  cut  Keewatin  pillow  lava.  The  syenite  is  also  cut 
here  and  there  b}'  small  dikes  of  feldspar-porphyr}'. 

A  thin  section,  examined  under  the  microscope,  of  the  syenite,  descril)ed  in 
the  preceding  ])aragraph,  from  the  southwest  corner  of  H.S.  238,  shows  the  rock 
to  be  a  hornl)lende-syenite.  medium  in  grain.  One  grain  of  pyroxene  was  noted. 
The  feldspar,  while  fairly  fresh,  is  somewhat  cloudy  due  to  the  presence  of  kaolinite. 
Tlie  feldspar  is  in  part  an  acid  variety  of  plagioclase;  some  of  it,  however,  is  not 
banded  and  is  probably  orthoclase.  Zonary  banding  occurs  in  some  of  the  feldspars. 
A  little  qmirtz  was  noted.  Another  thin  section  of  the  syenite  at  the  northeast 
corner  of  JT.S.  238  shows  the  rock  to  be  a  mica-syenite. 

The  other  intrusion  of  syenite,  at  tlie  nortlnvest  corner  of  Pontiac.  is  a  coarse- 
to  medium-grained  rock  containing  pink  or  grey  felds})ar.  At  certain  points  the 
rock  becomes  basic  looking — almost  as  basic  as  a  gabbro  or  diorite.  Xear  the 
edges  it  is  fine-grained.  The  geological  party  did  not  have  time  to  determine  the 
exact  outlines  of  this  syenite.  It  may  possibly  be  larger  than  shown  on  the  map. 
Tliere  appears  to  have  been  little  prospecting  around  this  intrusion.  It  would  seem 
that  prftsjK'cting  in  the  vicinity  of  such  intrusive  rocks  might  result  in  the  discovery 
of  economic  deposits  of  gold. 

A  til  in  sectfon  of  this  syenite  was  examined  under  tlie  microscope.  It  proved 
to  1)0  a  quartz-syenite.  Some  of  tlie  quartz  is  in  micrographic  intergrowth  with  the 
feldspar.  The  feldspar  is  badly  decomposed  and  is  cloudy.  Epidote  and  chlorite 
are  found,  apparently  as  secondary  minerals  after  some  coloured  constituent.  A 
little  biotite  is  present.  Judging  from  the  character  of  this  thin  section  it  may  be 
that  part  of  the  rock  is  a  micropegmatite. 

Examples  of  lamprophyre.  in  dikes  or  snmll  intrusions,  were  found  on  tlu> 
.south  end  o"  Wawagoshe  lake,  and  at  the  east  end  of  Mulven  lake  on  the  portage. 
Tbin   sections   from   tbosp  two  places  were  examined   and   found   to  bi>  hornblende- 
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Map  showiiig  area  of  syenite  and  feklspai-porphyrv  and  location  of  gold  veins 
in  the  southeast  coiner  of  Katrine  township,  Ben  Nevis  area. 
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Jampropliyre.  The  specimen  i'roni  Muheii  lake  contains  some  seeondarv  ealcite. 
These  himprophyres  are  somewhat  simihir  to  the  hunprophyre  at  the  Aruonaut 
gold  mine,  in  Ciautliier  townshi]).  immediately  north  of  Beaverhon*e  and  Ava 
lakes. 

There  are  luimerous  dikes  oi'  quartz-porplivrv  and  feldspar-porpliyi'y  cuttinii' 
the  Keewatin  throughout  the  area.  The  location  of  some  of  these  dikes  is  shown 
on  the  map.    They  aie  also  suppo.sed  to  be  Algoman  in  age. 

Keweenawan 

Dikes  of  fresh  diabase,  ])robably  of  Keweenawan  age.  cut  the  Keewatin  and  also 
tlie  feldspar-porphyry  dikes.  These  diabase  dikes  are  probably  tlie  youngest  roclcs 
in  the  area.  One  of  them  occurs  on  the  second  portage  half  a  mile  southeast  of 
Kinabik  lake,  where  it  is  found  intersecting  a  feldspar-porphyry  dike.  An  OTitcrop 
of  fresh-looking  dial)ase  also  occurs  on  tlie  south  shore  of  Veriia  lake.  These 
diabase  intrusions  resend)le  tlie  diabase  dikes  which  cut  tlie  Xipissing  diabase  at 
Cobalt  and  elsewhere. 

Pleistocene 

Most  of  the  Ben  Xe\is  area  is  covered  with  deposits  of  boulder  clay,  bedded 
clay,  sand,  and  gravel.  The  <i\Ui\  plain-  and  hill-  in  Arnold  and  Clitford  lowjiships 
are  worthy  of  note. 

There  has  been  little  detailed  woi'k  'done  on  tlu'  Pleistocene  de|)Osits  of 
Xorthern  Ontario.  When  ibi'  geologit-al  history  of  the  (Jiacial  period  in  Xortherji 
Ontario  is  written  it  will  make  an  interesting  cliajjter  in  science. 

Description  of  Qold=bearing  Quartz  Veins 

Although,  on  the  whole,  the  rocks  in  the  lien  Xevis  area  are  little  disturbed 
or  altered  to  ^schists,  it  may  be  })oiiited  out  that  this  condition  need  not  discourage 
prospectors  in  their  search  for  gold-bearing  (puirtz  veins.  It  is  true.  of.  course,  that 
in  the  nearby  l'()rcu])ine  and  Kirkland  lake  gold  fields  the' rocks  are.  indeed,  highly 
disturbed.  Those  ])rospectors.  however,  who  are  familiar  with  the  Croesus  gold 
mine  in  Munro  township,  about  2i)  miles  to  the  northwest  of  the  Ben  X'evis  area, 
will  recall  that  the  Keewatin  lavas,  in  which  gold  veins  occiir  there,  are  not  greatly 
disturbed.^  It  is  jjossible  that  similar  conditions  to  those  occurring  at  the  Croesus 
may  exist  in  the  Ben  Xevis  aiea. 

The  oidy  ]iart  in  whicli  active  operations  were  being  carried  on  in  tlie  summer 
of  inin  was  at  the  southeast  cornei'  of  Kati'ine  townshi]),  on  claims  wliich  were 
originally  staketl  dnring  the  Larder  lake  boom,  and  wliicli  were  restaked  -  in  1919. 
The  Xipissing  ^fining  Company  of  C()))alt  had  certain  of  these  claims  nndc!'  option 
in  1919,  although  the  option  was  not  finally  exercised.  The  claims  aic  in  an  area  of 
Keewatin  which  is  intruded  by  a  mas<  of  syenite  about  two  miles  loiiu'  and  less  than 
half  a  mile  wide.  The  veins  of  (piartz  occui-  in  the  .■syenite  at  the  east  side  of  the 
intrusion  near  the  Keewatin  I'ocks. 


'Out.  Bur.  Minos,  Vol.  24,  19ir,,  Part  I,  p.  172.  P.  K.  Hopkins, 

"  Tlio  linos  of  tlio  rostakod  olainis  do  not,  unfortunatoly,  follow  tlio  linos  of  tlio  old  clninis 
whicli  were  siirvoyod  by  an  Ontario  land  suivoyoi-.  Tlio  map  on  ]inu.v  22  sliows  tlio  old  claim 
linos,  no  actual  survey  liavinji  as  yet  boon  niado  of  tlio  now  (dainis. 
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The  claims  on  which  the  Xipissiiig  was  doing  most  work  were:  H.S.  238, 
U.S.  239,  H.S.  240,  H.S.  241.  During  the  time  that  the  geological  examination 
was  being  made  the  Nipissing  Mining  Company  had  a  gang  of  eight  or  ten  men 
at  work  in  trencliing  and  sampling  and  doing  some  blasting.  A  log  cabin  and 
three  tents  were  on  the  property  and  the  work  was  in  charge  of  George  Tucker. 

The  veins  on  which  most  of  the  work  was  being  done  occur  on  a  liill  which 
rises  some  35  feet  above  a  shallow,  weedy  pond  about  an  eighth  of  a  mile  in 
diamctei'.  Tlie  rocks  on  tlie  southwest  face  oE  this  hill  are  impregnated  with 
ankerite,  or  other  iron-bearing  carbonate,  whicli  has  caused  them  to  become  rusty. 

Tliere  are  four  main  veins  on  this  liili,  striking  about  north  25°  west  magnetic, 
and  (lipping  al)ont  vertically.     These  veins  vai-y  in  width  from  a  few  inches  to  4  or 


Camp    0)1    Tucker    claims,   Katrine   township. 


5  feet  or  more.  Ojie  of  tlieni  lias  been  traced  at  least  400  feet,  and  is  probably 
longei'. 

The  veiuuS  consist  mainly  of  quartz,  and  contain  also  iron  pyrites,  copper 
|)yi-ites,  S])ccularito,  galena,  and  at  times  considei'able  ankerite  or  other  similar 
carbonate.     Fiagnicnts  of  piidv  syenitic-looking  rock  commoidy  occur  in  the  vein. 

The  Bureau  of  Mines  party  did  not  sample  these  veins,  but  the  results  of  the 
.-ampling  oj)erations  by  the  ISTipissing  Mining  Company  Avere  kindly  made  known, 
ft  was  stated  that  tlie  highest  values  in  gold  were  obtained  from  a  small  vein  on 
the  face  of  the  hill,  known  as  No.  1  vein.  Some  shots  had  been  put  in  this  vein 
at  a  certain  point,  exposing  IG  inches  of  vein  material.  This  IG  inches  consisted 
of  4  inches  of  quartz  in  the  centre,  the  remainder  consisting  of  red,  fine-grained 
S}-enitic  material,  impregnating  greenish-grey  rock  matter.  The  west  side  of  tlie 
vein  material  shoAvcd  stringers  of  quartz,  one-half  to  tAVO  inches  wide.     This  vein 
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occurs  in  a  liiie-graiiied,  dark  grey  rock  containing  plates  ol'  brown  mica  about  a 
quarter  of  an  inch  long.  A  thin  section  of  the  gre}-  rock,  examined  under  the 
:nicrosco]je,  showed  it  to  be  a  mica-syenite. 

A  sample  of  the  vein  was  taken  across  a  width  of  a  foot  from  a  point  at  which 
some  shots  had  been  put  in.  This  sample  was  said  to  contain  thirty-.six  dollars  of 
goJd  per  ton.  The  rusty,  weathered  vein  on  the  surface  was  said  to  carry  higher 
values  than  thi^s. 

3Ian3-  samples  were  taken  from  this  and  otlier  veins,  on  the  property,  including 
the  four  veins  on  the  hill  referred  to,  and  it  was  stated  that,  while  the  distribution 
of  the  higher  values  in  gold  was  erratic  and  disappointing,  there  were  no  assays 
made  which  showed  the  absence  of  gold,  values  of  one  dollar,  two  dollars,  or  three 
dollars  of  gold  per  ton  being  o])tained.  The  galena  was  found  to  carry  a  few  ounces 
of  silver  per  ton.  Xo  free  gold  was  .seen  in  any  of  the  veins,  Init  gold  could  be 
obtained  on  panning. 

Tlic  Bureau's  party  took  one  gralj  sample  from  a  part  of  vein  Xo.  1  Avhich  Avas 
highly  im])regnated  with  iroji  pyrites.  This  sample  was  found  by  W.  K.  ]\IcXeill. 
Provincial  Assayer  for  Ontario,  to  contain  $35.20  in  gold  per  ton  of  ore. 

The  origin  of  the  veins  de.-cribed  above  is  probably  connected  with  the  intru- 
sion of  syenite  in  Avhich  they  occur.  After  the  syenite  had  consolidated,  or  almost 
consolidated,  fissures  were  formed  in  it,  and  dikes  of  pink  or  red  feldspathic 
material  were  injected.  Later  on  these  dikes  were  fractured  and  opened  up  and 
quartz  was  deposited,  forming  the  quartz  veins.  These  veins  often  hold  n\inierous 
fragments  of  the  pink,  feldspathic  material. 

in  addition  to  the  claims  described  in  preceding  paragraphs  then'  are  other 
claims  in  the  immediate  vicinity  on  wliich  prospecting  and  assessment  work  wa- 
being  done. 

Distribution  of  Other  Quartz  Veins 

Although  no  gold-bearing  qttartz  veins  have  as  yet  been  di.scovered  which  have 
shown  to  be  rich  enough  to  pay,  nevertheless  it  is  of  interest  to  note  that  there 
are  a  relatively  large  number  of  veins  in  the  area.  Those  best  known  occur  at  the 
southeast  corner  of  Katrine  township  and  have  been  described  in  preceeding  pages. 

In  Pontiac  township  there  is  a  quartz  vein  about  a  mile  and  a  half  north  of 
Sunrise  lake.  It  occurs  near  the  top  of  a  prominent  hill,  and  its  location  is  shown 
on  the  map.  The  vein  is  resting  almost  horizontally,  is  about  150  feet  long,  some 
\2  or  15  inches  wide,  and  is  not  mineralized  with  iron  pyrites  or  other  sulphides. 

Members  of  the  geological  party  foi;nd  a  quartz  vein  in  the  northeast  corner 
of  Ossian  township  while  cutting  the  trail,  which  begins  at  tlie  north  end  of  Laby- 
rinth lake.  The  vein  is  found  running  across  the  trail  at  a  distance  of  about  three- 
quarters  of  a  mile  Jiorthwest  of  Labyrinth  lake,  its  position  being  shown  on  the 
map.  Like  the  Acin  described  in  the  preceding  paragraph,  this  one  lies  in  a  nearly 
horizontal  position,  say  at  10°  or  15°  from  the  horizontal.  It  strikes  northeastward 
and  is  about  a  foot  wide.  It  contains  little  or  no  sulphides.  Other  quartz  veins 
occur  in  Ossian  township,  about  a  mile  north  of  Waterhen  lake,  and  on  the  sf)uth 
shore  of  Wawagoshe  lake. 

Besides  {he  veins  already  described  at  the  southeast  corner  of  Katrine  towo- 
ship.  there  are  others  known  to  occur  in  this  township.     One  of  these  is  found 
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about  two  miles  northeast  oi'  Kinabik  lake.  It  is  al)out  5  inclKS  wide  and  strikes 
northwestward  with  nearly  vertical  dip.  Another  vein  oeeui's  about  the  same 
distance  north  of  J\inabik.  just  soutli  of  tlie  stream.  The  location  of  both  these 
veins  is  shown  on  the  map.  There  is  also  a  quartz  vein  a  shoit  distance  north 
of  the  north  arm  of  Howard  lake  on  the  township  line. 

In  Ben  Xevis  towiisliip  there  are  small  quartz  veins  near  the  .«outhwest  corner, 
also  about  a  mile  and  a  quarter  south  of  the  northwest  corner  on  the  township  line, 
and  about  a  mile  and  a  half  southwest  of  tlie  northeast  corner  of  the  township. 


Ticiu-liing-  on  claim  H.S.  238,  at   scnUlioast   corner  of  Katrine 
townsliii). 

There  is  a  quartz  vein  several  inches  wide  near  the  east  end  of  the  20-chani 
portage  at  tlie  northwest  corner  of  Ben  Xevis  township,  on  the  east  branch  of  the 
Abnageezy  river.  It  is  al)0ut  six  feet  long  and  lies  about  25  yards  north  of  the 
portage,  and  occurs  in  a  greyish-green  amygdaloid  on  a  low  hill. 

In  Arnold  townsliip  there  are  many  small  quartz  veins,  ])articularly  along 
the  shoi-e  of  Howard  lake.     Others  are  found  in  tlu'  western  ])art  of  tlu'  township 
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about  a  mile  northward  from  the  north  arm  of  Motoria  hike:  the  h)cation  of  these 
veins  is  shown  on  the  map.  They  oeeur  on  small,  low  knolls  of  rock  rising  out 
of  the  ^and  i)lains.  At  the  nortliea>t  corner  of  Arnold  township  immediately  west 
of  Cor  lake  there  are  numerous  quartz  stringers  exposed  on  a  bare  hill.  The  rock 
is  a  grey  schist  striking  eastward  and  dipiting  to  the  south  at  an  angle  of  TO"". 

Character  of  Quartz  Veins 

Some  of  the  gold-bearing  quartz  veins  in  the  area  occu|)y  fissures,  showing 
crushings  several  hundred  feet  long  and  up  to  several  feet  wide,  as  for  exanijile. 
the  \('ins  at  the  southeast  corner  of  Katrine  township  on  H.S.  241  and  H.S.  23S, 
which  were  under  option  to  the  Xi])i>sing  Alining  Company  in  the  summer  of  1U1!>. 


Geiilojiical  and  topoiiraiiliical  sur\(.'v  pavlv  in  camp  on  ^liscnia   lake. 


Another  type  of  quartz  vein  a})pears  to  occupy  joint  planes  iu  the  rocks. 
An  example  of  this  variety  may  be  seen  on  Wawagoshe  lake  near  the  southeast 
l)ay  (in  the  shore.  The  vein  is  six  inches  wide  and  strikes  uortlieast  witli  a  vertical 
di])-.  a  shot  has  1)een  put  in  l)y  prospectors. 

A  third  type  of  vein  in  the  Ben  Xevis  area  appears  to  occupy  tor.sion  cracks. 
These  veins  are  short,  and  do  not  seem  to  have  economic  i)Ossibilities  unless  they 
are  found  in  great  numl)er  and  close  together.  They  are  usually  not  longer  than 
six  feet  and  fi'om  one  to  four  or  five  inches  wide.  Xoiu'  of  them  were  found  to 
contain  aj)precial)le  quantities  of  iron  pyrites  or  other  sulphides.  Examples  of 
the  torsion  crack  tyjie  of  quartz  vein  may  be  seen  along  the  shores  at  the  south 
eiul  of  Howard  lake  in  Arnnld  township. 

-■>   >r.  ]'.  ITT.  
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Key  map  of  part  of  Ontario  showing-  West  Shiningtree  as  related 
to  other  mineral  areas  of  northern  Ontario.  The  broken  lines 
represent  wagon   roads. 
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WEST  SHININGTREE  GOLD  AREA 
By 

Percy  E.  Hopkins 


Introduction 

A  preliniinai"}-  examination  of  the  geological  and  economic  features  of  the 
West  Shiningtree  Gold  Area  was  made  by  the  writer  during  four  weeks  in  Septem- 
ber, 1919.  Unfortunateh',  during  that  short  period  the  weather  was  very  wet; 
jievertheless,  practically  all  the  known  gold  deposits  were  visited.  Accompanying 
the  report  is  a  coloured  geological  map  on  a  scale  of  40  chains,  or  one-half  mile,  to 
the  inch,  which  may  be  of  value  to  those  who  may  prospect  or  visit  the 
area  or  engage  in  development  work.  This  map  is  produced  largely  from  map 
No.  153A,  accompanying  Memoir  Xo.  9c,  by  W.  H.  Collins  of  the  Geological 
Survey  of  Canada,  and  also  from  E.  B.  Stewart's  map  in  the  Twenty-second  Report 
of  the  Ontario  Bureau  of  Mines. ^  A  few  changes  in  the  geology  were  made,  and 
some  additional  mapping  was  done  in  the  vicinity  of  recent  discoveries.  The  forest 
fire  in  July,  1919,  laid  bare  much  rock  wliich  had  hitherto  been  covered,  thus 
facilitating  the  work.  Acknowledgments  are  due  K.  B.  Heisey,  student  in  mining 
from  the  University  of  Toronto,  for  his  al)le  assistance,  and  to  the  mining  men  and 
prospectors  of  the  area  for  their  kind  hospitality  and  the  information  tliey  supplied. 

Summary  of  Economic  Possibilities 

Since  the  first  discovery  of  gold  in  1911,  when  the  railway  was  sixty  miles 
distant,  numerous  other  finds  have  been  made  in  parts  of  four  townships.  The  rail- 
way now  passes  within  twenty  miles  of  West  Shiningtree  lake,  and  is  connected  by  a 
■  wagon  road  Avith  most  of  the  properties.  Freighting  in  summer  is  still  quite 
expensive.  Xot  only  the  poor  transportation  facilities,  but  also  conditions  during 
the  war  period,  have  retarded  mining  development:  hence  very  little  undorgrnund 
exploration  has  been  done. 

Gold  occurs  in  numerous  deposits,  some  of  which  are  quite  large,  but  in 
many  of  them  the  precious  metal  is  not  concentrated  sufficiently  to  pay  for  work- 
ing, while  in  others  it  is  irregularly  distributed.  A  few  small  pockets  of  high  grade 
ore  have  been  found  on  half  a  dozen  properties,  but  this  does  not  necessarily 
signify  that  these  will  make  mines,  since  the  other  portions  of  the  veins  may 
contain  little  or  no  gold.  According  to  the  manager's  reports  on  the  Herrick, 
ore  shoots  of  considerable  size  are  indicated  by  surface  sampling,  by  sinking  and 
.<ampling  a  50-foot  shaft,  and  by  diamond  drilling.  The  Kibble  vein,  which 
outcrops  on  the  Wasapika,  has  also  been  exposed  on  the  Miller-Adair  claim, 
and  is  traceable  for  about  one-quarter  of  a  mile  on  the  Foisey,  being  in  all 
over  a  mile  long  and  of  a  satisfactory  width.  The  manager,  Geo.  R.  Rogers, 
report?  that  the  outcrop  of  this  vein  on  the  Wasapika  shows  800  feet  of  $9.00  ore 

'  Mr.  Stewart's  examination  of  the  area  was  commenced  in  the  autumn  of  1911,  imme- 
diately after  the  discovery  of  gold,  and  completed  in  1912;  Mr.  Collins'  report  and  map  were 
based  on  field  work  during  the  same  years. 


30  Department  of  Mines  No.  4 

across  four  feet,  while  in  addition  a  cross-cut  on  the  lUO-foot  level  showed  23  feet  of 
schist  and  quartz,  assaying  $7.20  in  gold  per  ton.  One-half  mile  south  of  the  Wasa- 
pika,  on  the  Miller-Adair,  there  are  also  indications  of  ore  in  the  Eibble  vein  on  the 
surface;  and  further  south  still,  on  the  Foisey,  the  vein  is  large,  and  carries  visible 
gold.  Shoots  of  ore  may  occur  in  various  places  along  the  Iiibble  vein,  but  it  will 
not  necessarily  all  be  ore. 

A  few  properties  in  the  area  have  promise,  but  they  are  still  in  the  prospect 
stage.  Whether  they  will  become  mines  or  not  will  only  be  determined  by  fur- 
ther developing  the  veins  imderground  and  sampling  the  same. 

It  may  be  said  that  during  the  geological  examination  of  a  deposit  such  as  one 
of  iron  or  copper,  it  is  often  possible  to  form  some  idea  regarding  its  value;  but  in 
the  case  of  gold  deposits  it  is  usually  more  difficult  to  do  so,  systematic  sampling 
being  required.  It  is  not  the  practice  of  the  Bureau  of  ]V[ines  to  \indertake  sys- 
tematic sampling  of  gold  or  other  deposits,  this  being  naturally  the  function  of  the 
technical  or  professional  men  employed  l)y  the  property  owners.     • 

Location 

The  townsliips^  of  Asquitli.  Churchill,  Fawcett  and  Mac]\Iurchy.  near  the 
western  side  of  the  Timagami  Forest  IJeserve,  are  known  collectively  as  the  West 
Shiningtree  gold  area.  Other  townships  might  be  included,  since  soniewliat  similar 
geology  extends  sixty  miles  north  to  rorcui)ine.  A\'est  Shiningtree  lake,  near  which 
gold  was  first  disco\'ered.  and  from  which  the  area  received  its  name,  lies  near  th'- 
west  central  paii  of  the  area.  It  is  reached  from  Wcstree,  a  station  on  the  Cainidian 
National-  railway,  SO  miles  north-west  of  Sudbury,  and  310  miles  l)y  rail  north  of 
Toronto.  A  20-mile  wagon  road  connects  Westree  with  West  Shiningtree  laksv  over 
which  stage  and  freight  teams  operate.  Trails  and  corduroy  roads  extend  as  far  as 
five  miles  beyond  West  Shiningtree  lake  to  the  various  prospects.  There  are  also 
water  routes  Avith  portages  necessitating  a  day's  trip  from  either  Westree  or  Euel 
stations.  Ai)other  means  of  entering  is  to  use  tlu'  wagon  road  i'or  thirteen  miles  to 
the  halfway  house  on  the  Opikinimika  river,  and  tlie  water  routes  for  tlie  remaining 
portion,  thus  avoiding  the  w^orst  part  of  the  road. 

History 

Gold  was  first  found  in  the  area  in  August,  1011,  on  the  Gosselin  property. 
W.D.I  151  (2196),  which  lies  on  the  north  line  of  Asquith  township  between  the 
second  and  third  mile  posts.  At  that  time  the  railway  was  60  miles  distant.  A  few 
days  later  gold  was  found  five  miles  easterly  on  the  Jefferson  claim  2504.  now  the 
Atlas,  on  lake  Wasapika,  ^rac^Iurchy  township.  Otlier  discoveries  have  been  made 
from  time  to  time,  some  of  which  were  quite  rich.  The  most  recent  finds  are  on  the 
west  side  of  lake  Michiwakenda,  in  Churchill  township,  on  the  Cochrane.  Gold 
Coi'ona  and  Knox  claims,  the  last-named  being  l)etter  known  as  the  Herrick  and 
Churchill  properties  respectively.  The  Eibble  vein  which  the  Wasapika  companv 
is  developing  has  been  found  to  extend  into  the  Miller-Adair  and  Foisey  claims,  to 
the  south. 

'  Townsliip  outlines  were  run  in  1909  liy  .T.  \V.  Fitzoeralrb  O.L.S. 

*  The  lino  referred  to  was  formerly  the  Canadian  Northern,  now  part   of  the  Canadian 
National  railwav.s. 
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Exploration  work  in  the  area  consists  for  the  most  part  of  stripping,  sinking 
shallow  test  pits  and  sampling.  Some  diamond-drilling  has  been  done  on  the 
Ilerriek.  One  shaft  has  been  sunk  beyond  lun  feet.  viz..  the  130-foot  shaft  on  the 
Wasapika.  there  being  a  50-foot  cross-cut  at  the  100-foot  level. 

The  nearest  post  office.  Coyne,  is  located  at  Westree.  Owing  to  the  recent 
discoveries'  and  improvements  in  transportation  facilities,  there  has  been  in- 
creased activity,  particularly  in  the  Wasapika  section.  Xo  gold  has  yet  been 
produced  a])art  from  what  has  come  from  a  few  high-grade  samples,  and  the  area 
is  still  in  the  prosjiect  stage.  The  recent  forest  fires  have  facilitated  prospecting  in 
parts. 

Topography 

Broadly  speaking,  the  country  is  a  rocky  plain-like  area  at  an  elevation  of 
ap])roximately  1,400  feet  al)ove  sea  level.  Tlie  relief  is  slight,  the  highest  peaks  being 
not  more  than  ^.jD  feet  aljove  the  lowest  valley.  Lakes  are  numerous;  Mr.  Collins 
found  seventy-two  lakes  m  seventy-two  square  miles  examineil.  and  three  of  these 
were  each  five  miles  long.  The  height  of  land,  separating  the  waters  of  the  Great 
lakes  from  those  of  Hudson  l)ay.  skirts  the  western  and  northern  parts  of  the  area. 
A  large  jnxiportion  of  the  foi'cst  has  been  completely  hurneil.  leaving  the  rocks  well 
exposed  over  large  areas.  *  The  covered  portions  have  only  a  thin  coating  of  glacial 
sand  and  gravel.  The  average  magnetic  declination  is  about  ten  degrees  west  of 
north. 

West  Shiningtree  lake  is  remarkable  for  its  irregular  shape,  numerous  bays 
and  long  shore  line,  as  well  as  the  low  relief  of  the  surrounding  land. 


Literature 

Prior  to  li'll.  \\hen  gold  wa-  discovered,  there  was  little  known  geologically  of 
the  area  e.\ce])t  in  a  reconnaissance  way.'  Immediately  after  the  discovery  E.  B. 
Stewart  l)riefly  examined  the  geology  and  character  of  the  deposits-  for  the  Ontario 
Bureau  of  Mines.  During  the  following  summer,  1912.  Mr.  Stewart  continued  his 
examinatioiis  and  ])ublished  a  brief  report,  accoinpanied  l)y  a  \ei\v  useful  sketch 
inap."  \y.  IT.  Collins,  of  the  Geological  Survey  of  Canada,  who  was  also  in  the  area 
at  the  time  of  discovery  investigating  the  Onaping  region,  published  an  advance 
j>hotogra])hic  map  of  the  Shiningtree  section,  to  accompany  his  summary  report.'* 
Mr.  Collins  also  spent  a  part  of  the  following  sunnner.  191'i.  in  the  West  Shining- 
tree area  proper.     ITis  report  and  detailed  coloured  map  of  Churchill  and  Asquith 

'In  1909,  W.  R.  Rogers,  topographer  of  the  Bureau  of  Mines,  durino-  an  exploratory 
trip  westerly  from  Gowoanda,  made  a  ronoh  traverse  of  West  Shiningtree  lake,  a  plane  table 
traverse  of  lakes  Okawakenda  and  Michiwakenda  to  the  north,  also  a  compass  and  micrometer 
survey  of  the  Opikinimika  river  to  the  south  of  tlie  area.  Map  Xo.  21d.  published  in  1912, 
incorporated  the  results  of  this  work. 

=  West  Shiningtree  Gold  District,  by  R.  B.  Stewart,  Ont.  Bur.  Mines,  Vol.  XXI.  1912, 
Part  I,  pp.  271-27(5. 

'West  Shiningtree  Gold  Area,  bv  R.  B.  Stewart,  Ont.  Bur.  Mines.  Vol.  XXII,  191.'',,  pp. 
23.^-237. 

*  Geology  of  Ona])ing  Map-Sheet.  Ontario;  Portion  of  Map-area  between  West  Shining- 
tree and  Onaping  lakes — Sum.  Rep.  Geol.  Surv.  of  Can.,  1911,  pp.  244-252. 
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townships  accompanies  his  general  report  on  the  whole  area.^  Several  general 
articles  have  appeared  in  various  mining  Journals  from  time  to  time  by  R.  E.  Hore 
and  others. 

General  Geology ' 

The  compact  rocks  are  all  pre-Cambrian.  They  have  been  glaciated  and  are 
well  exposed,  being  only  thinly  covered  in  places  by  glacial  sand  and  gravel.  The 
following  table  gives  the  rocks  in  the  order  of  their  supposed  relative  ages,  the 
oldest  being  placed  at  the  bottom. 

Pre-Cambrian. 

KEWEENAWAN. 

Quartz  and  olivine  diabase  dikes  and  sill  remnants. 

ALGOMAN? 

Granite  porpliyry,  quaitz  poiijln-ry  and  felsite   (granitic  in  places). 

Granite,  gneissic  in  places. 

Lamprophyre. 

PEE-ALGOMAN? 

Serpentine. 

Intrusive   Contact. 
KEEWATIN.* 

Conglomerate,  arkose  and  slate   (partly  of  pyroelastie  derivation)   and  tuff. 
Iron  formation. 

Ehyolite,  trachyte  and  hornldende  andesite. 

Pillow    andesite    and    basalt,    diabase,    agglomerate,    carbonate-,    chlorite-,    hornblende- 
and  sericite-schist. 


*  Some  of  the  sediments  including  parts  of  the  Iron  formation  may  belong  to  the  Timis- 
kaming  series. 

The  older  rocks  of  the  area  belong  to  the  Kccwatin.  They  consist  dominantly 
of  volcanics — andesite,  basalt  and  rhyolite,  with  subordinate  amounts  of  rusty 
carbonates,  green  schists,  Iron  formation,  and  sediments  partly  of  pyroelastie  origin. 
Some  of  the  well  water-sorted  sediments  may  be  Timiskaming  in  age.  Intruding 
the  schist  complex  are  several  igneous  rocks,  viz.,  dikes  of  serpentine,  quartz  por- 
phyry and  felsite,  batholiths  and  stocks  of  granite  and  gneiss,  dikes  and  stocks  of 
lamprophyre  granite  porphyry,  and  dikes  and  sill  remnants  of  diabase.  All  the 
intrusives  may  be  of  pre-Algoman  or  Algoman  age  except  the  later  diabase,  which 
is  Keweenawan  in  age.  The  gold  deposits  occur  largely  in  the  basic  schists,  but 
they  have  been  found  in  all  varieties  of  rocks  except  the  serpentine,  granite-gneiss 
and  Keweenawan  diabase.  There  is  even  a  possibility  that  gold  will  be  found  in 
tlie  granite.    The  various  rocks  will  be  briefly  described  in  the  following  paragraphs. 

Keewatin 

Pillow  Lavas,  etc. — The  basic  pillow  lavas  comprise  basalt,  andesite  and  probably 
dacite.  The  pillow  structures  or  snowshoe-like  outlines  which  are  so  prominent, 
denote  that  these  rocks  are  surface  flows.  The  rocks  are  at  times  massive,  but 
usually  somewhat  schistose,  and  greatly  altered  and  folded.     The  more  pronounced 

'  Mem.  No.  9.5,  Onaping  Map-Area,  by  "VV.  H.  Collins,  Geol.  Surv.  of  Canada. 

''  The  geology  will  only  be  briefly  descrilied  owing  to  the  writer  having  spent  most  of  his 
time  in  studying  the  gold  deposits.  A  detailed  description  of  the  geology  is  given  by  W.  II. 
Collins  in  Memoir  9.5,  above  mentioned. 
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schistosity  is  along  narrow  east-west  vertical  zones,  and  it  is  in  these  zones  that 
some  of  the  gold  veins  occur.  During  the  alteration  the  rocks  have  been  changed 
to  hornblende,  chlorite  and  sericite  schists,  particularly  when  in  close  proximity  to 
the  granite  masses.  The  greenstone  near  the  granite  contact  on  the  Burke  claim 
at  Granite  lake  has  been  changed  to  a  hornblende-chlorite  schist,  but  still  retains 
the  pillow  structure.  Owing  to  the  resemblance  of  the  ellipsoidal  andesite  and 
the  other  Ijasic  volcanics  they  have  all  been  grouped  together.  There  are,  however, 
bands  of  rusty-weathering  greenish  carbonates,  extending  for  three  miles  from 
the  Gosselin  property  to  Stewart  lake,  which  could  be  differentiated  in  detailed 
mappini;".     These  rocks  closely  resemble  in   appearance  those  in  Deloro  township. 


Qiuiitz    yeijilets    in    rusty    carbonate    on 
^laim    No.    2325.      Gold    occurs    in 
some  of  the  stringers. 

at  Larder  lake,  and  Opasatika  lake  in  Quebec.  They  are  intersected  by  quartz 
stringers  which  sometimes  carry  visible  gold  and  in  many  places  are  intruded  by 
granite  porphyry.  A  sample  of  the  massive  green  carbonate  from  the  Clark 
claim.  Xo.  2277,  Asquith  township,  was  found  by  W.  K.  McNeill,  Provincial  As- 
sayer,  to  be  an  impure  magnesium-iron-lime-carbonate.  The  green  colour  is 
probably  due  to  ferrous  oxide;  a  trace  of  nickel  is  also  present.  Other  impurities 
are  quartz  and  sericite. 

Portions  of  the  agglomerate  may  represent  the  broken  ropy  surfaces  of  certain 
lava  flows.  Accompanying  the  pillow  lavas  in  places  are  banded  "sugary"  quartz 
and  pyrite  of  the  Iron  formation  type,  wliicli  on  analysis  sometimes  contain  a 
little  srold. 
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PilnjoUie,  Traclnjte  it/uj  Jlomblcnde  Andesife. — These  rocks  occur  as  irregular 
flow-like  masses  in  variou-  parts  of  the  area,  particularly  in  the  northern  part  of 
Cliurchill  township,  just  beyond  the  map  area.  Mr.  Collins  has  descril)e(l  the 
trachyte  and  andesite  in  great  detail  in  Memoir  Xo.  95.  The  rhyolites  in  the 
vicinity  of  the  Herrick  are  grey,  green  and  sometimes  pink  in  colour,  and  fre- 
quently have  a  i)orphyritic  structure.  Amygdules  are  not  common,  but  a  few  were 
seen  at  the  south  end  of  Michiwakenda  lake.     Some  of  the  ]-)orphvries  and  granite^ 


Contorted  jaspiljte  near  the  Jioitlnvost   coiner  of  claim 
Xo.  4534,  on  the  west  shore  of  Michiwakenda  lake. 

in  the  southeast  part  of  Churchill  township  may  be  connected  with  the  rhyolite 
group.  Under  thin  section  the  rhyolite  consists  of  quartz  and  feldspar  plieno- 
crysts  in  a  fine  ground  mass  of  the  same  minerals  with  chlorite  and  carbonate.  The 
rhyolites  are  similar  to  those  in  Kowkash  and  other  areas.  The  flows  pass  gradu- 
ally upwards  into  fine-grained  ash  rocks  and  finally  into  water-sorted  slate,  grey- 
wacke.  Iron  formation  and  conglomerate,  the  last  containing  numerous  rhyolite 
frasrments. 
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Conglomerate,  Iron  Formation,  etc. — Mr.  Collins  regards  these  sediments, 
which  occupy  four  or  more  square  miles,  simply  as  a  series  of  assorted  volcanic 
debris  laid  down  in  water  during-  a  long  period  of  volcanic  activity.  Those  seen 
by  the  writer  are  partly  pyroclastic  and  closely  associated  with  t!io  Kecwatin. 
Others,  however,  are  much  fresher-looking  and  resemble  the  Timiskamian  in  other 
areas  of  the  Province.  The  rocks  have  been  greatly  contorted  and  now  stand  on 
edge.  The  pebbles  in  the  conglomerate  are  dominantly  ])orphyritic  rbyolitt'  and 
chert,  with^ome  white  quartz  and  an  occasional  o"ranite  pebble.  Tbe  sbiti's  con- 
tain  and  are  interbedded  with  lean  Iron  formation,  viz..  banded  magnetite,  hema- 
tite, chert,  sugary  quartz  and  jasper.  At  a  point  on  the  west  side  of  Michiwakenda 
lake  and  one  mile  south  of  the  portage  into  lake  Okawakenda   are  two  or  three 


Uutclul.    n(    M-1^ 


■iiiiiir  uu  Viw  ca.-t  slioi-c  of  Gosseliu  lake,  Cliuicliill  townsliip. 
sliowiii"  Iicxayoual-likc  folunmar  stiueturc. 


narrow  bands  of  granitic  rock  six  inches  in  width,  which  lie  between  and  parallel  to 
tlie  r.intorted  layers  of  jaspilite.  Gold  quartz  veins  have  been  found  in  the  con- 
glomerates and  slates  on  tlie  Ilerriek  near  a  lamprophyre  intrusion,  and  also  in  an 
Iron  formation  band  extending  across  the  Cochrane  and  Gold  Corona  claims.  It 
would  therefore  seem  reasonable  to  assume  that  all  these  sediments  are  worthy  of 
prospecting  for  gold  near  points  where  they  have  been  intruded  by  lamprophyre  or 
acid  rocks. 

Pre=Al8:oman  (?) 
Serpentine. — Only  two  exposures  oC  serpentine  were  found,  viz..  on  tbe  east 
shore  of  Gosselin  hike  and  on  the  south  side  of  Green  lake.  They  are  prol)ably 
altered  peridotites  which  immediately  preceded  the  acid  rocks  of  the  Algoman 
epoch.  I.Ti  the  former  locality  the  serpentine  has  taken  on  a  beautiful  surface 
weatliering,  showing  hexagonal  outlines  as  shown  in  the  illustration. 

1    M.  ]'.    III. 
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Algoman  (?) 

LampropJnjre.^A  reddish-grey  lampropliyre  with  mica  phenoerysts  and  hirge 
chloritic  inclusions  occurs  as  sills  or  dikes  cutting  the  rhyolite  and  sediments  in 
the  vicinity  of  the  Herrick  property.  A  somewhat  similar  outcrop,  occurring  on 
the  Churchill-MacMurchy  boundary  line  20  chains  from  the  south  end,  appears 
to  be  a  differentiation  phase  of  the  granite.  Under  thin  section  the  lamprophyrc 
on  the  Herrick  shows  biotite  phenocrysts  largely  altered  to  chlorite,  and  a  iev; 
altered  feldspar  crystals  in  a  groundmass  of  the  same  materials  with  apatite, 
magnetite  and  much  carbonate  and  other  secondary  minerals.  The  rock  resembles 
the  Kirkland  lake  lamprophyre,  and  is  important,  since  it  forms  the  wall  rock  of 
a  large  portion  of  the  Herrick  gold  vein. 

Granite. — The  granite  in  the  southern  parts  of  Asquith  and  Fawcett  townships  f 
is  the  northern  part  of  a  large  hornblende-biotite-granite  batholith  which  is  foeb.y., 
gneissic  in   places.     Directly   east   of   tlie   Burke   property   on   the   east    shora   of 
Granite  lake,  is  a  coarse,  massive,  pink  biotite  granite. 

Granite-Porpliyry,  Quartz-Porphyry,  Felsite,  etc. — The  granite-porphyries,  or 
granodiorites,  are  probably  apophyses,  or  small  offshoots,  from  the  large  granite 
masses,  and  may  be  Algoman  in  age.  They  often  occur  in  the  vicinity  of  many 
of  the  gold  showings  in  Asquith  township,  which  suggests  some  relationshi]) 
between  the  two.  The  amount  of  albite,  orthoclase  and  quartz  present  in  the 
porphyry  varies  from  place  to  place.  Frequently  the  orthoclase  phenocrysts  are 
over  an  inch  across.     Quartz  veins  carrying  gold  values  occur  in  the  porphyry. 

The  light-coloured  rocks  in  southeast  Churchill  township  included  with  this 
group  comprise  quartz-porphyry  or  rhyolite,  granitic  rocks,  feldspar-  and  granite- 
porphyry,  which  grade  at  times  into  each  other,  thus  making  it  difficult  to 
separate  them  in  mapping.  They  are  quite  massive  and  fresh-looking,  and  cross- 
cut at  times  the  green  schist;  nevertheless,  some  of  the  quartz-porphyries  may  be 
connected  with  the  rhyolites  already  described.  Certain  gold-bearing  deposits  lie 
in  the  green  schist  not  far  from  the  north  and  east  contacts  of  this  group  of  rocks 
in  southeast  Churchill.  The  quartz-porphyries  are  light  grey  or  pink.  The 
numerous  quartz  and  occasional  feldspar  phenocrysts  stand  out  prominently  in  the 
dense  fine-grained  groundmass.  The  granitic  rocks,  which  are  at  times  in  shar]) 
contact  with  the  quartz  porphyries,  are  mauve  in  colour  and  have  a  fine  and  even 
grain.  The  microscope  shows  quartz,  acid  feldspars,  biotite,  apatite,  chlorite  and 
magnetite.     In  places  the  granite  becomes  lamprophyric  and  porphyritic. 

On  the  Atlas  a  quartz-porphyry,  now  a  sericitic  schist,  has  intruded  the  slai(.'s 
and  contains  inclusions  of  the  same. 

The  felsites  are  fine-grained,  white  weathering  rocks  which  contain  altered 
feldspar,  quartz,  chlorite  and  sericite,  etc.  Some  exposures  appear  to  be  altered 
rhyolites,  while  the  outcrops  on  the  Gosselin,  which  contain  gold-bearing  A-eins, 
are  closely  associated  with  the  porphyry.  Two  small  felsite  dikes  were  seen  cutting 
the  gold  veins,  viz.,  on  tlic  ]^)ii(kinuliani  claim  and  on  the  south  part  of  the  Moore 
MacDonald  (2276). 
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Keweenawan 

Diabase. — The  quartz  and  olivine  diabase  is  the  L'ltcst  rock  in  the  area,  and 
resembles  the  Xipissing  diabase  at  Cobalt.  It  occurs  as  narrow  north-south  trend- 
ing dikes  and  as  small  sill  remnants.  The  outcrops  are  so  numerous  that  only  a 
small  percentage  of  them  have  been  mapped.  Occasionally,  as  shown  on  claim 
2566,  Wasapika  lake,  the  diabase  is  porphyritic.  having  altered  green  l'eldsj)ar 
phenocrysts  up  to  two  inches  across.  Most  of  the  gold-bearing  veins  have  been 
cut  by  diabase,  and  usually  without  being  displaced,  as  shown  on  the  map.  The 
diabase  has  had  no  influence  on  the  gold  formation  and  is,  if  anything,  a  hindrance 
to  gold-mining.  It  has,  however,  been  responsible  for  certain  calcite  veins  carrying- 
cobalt  bloom,  smaltite  and  silver  in  small  quantities. 

Some  silver  prospects  in  the  vicinity  of  Shiningtree  lake,  which  lies  four  miles 
to  the  east  of  the  southeast  corner  of  the  map-sheet,  have  been  described  by  Ti.  Vt. 
Stewart^  and  W.  H.  Collins.- 

Minerai  Deposits 

The  gold-bearing  quartz  veins,  many  of  which  are  shown  by  a  red  colour  on  the 
accompanying  map,  have  been  found  in  all  the  rocks  of  the  area,  with  the  excep- 
tion of  the  granite,  serpentine  and  diabase.  They  occur  largely  in  the  old  basic 
volcanics,  as  in  the  case  of  the  "  Eibble  "'  vein.  A  vein  carrying  gold  on  the 
Churchill  property  passes  from  altered  basalt  into  a  rhyolite  or  porphyry.  Gold 
occurs  in  quartz  cutting  Iron  formation  on  the  Cochrane  and  Gold  Corona.  The 
Herrick  vein  passes  from  conglomerate  and  slate  into  mica  lamprophyre.  Coarse 
gold  was  seen  on  the  Clark  claim  in  quartz  stringers,  which  cut  rusty-weathering 
green  magnesium-iron-calcium  carbonate.  On  the  Gosselin,  the  gold  occurs  partly 
in  the  porphyry  and  felsite  or  rhyolite.  Spectacular  showings  in  a  nearly  trans- 
parent quartz  on  the  Holding  claim  are  entirely  in  amphibolite  or  hornblende  schist. 
Most  of  the  deposits  in  the  vicinity  of  ^yest  Shiningtree  lake  and  easterly  to  the 
Buckiiighani  occur  in  bluish  grey  quartz  veins  and  lenses  in  shear  zones  in  altered 
basalt,  andesite  and  rhyolite.  There  is  another  type  of  deposit  comprising  banded 
tuff  with  pyrite  or  alternating  layers  of  slate  and  pyrite,  resembling  Iron  formation. 
This  type  is  usually  fdund  to  contain  only  small  quantities  of  gold.  Examples 
may  be  seen  on  claims  number  2545,  2433  and  3664. 

The  veins  usually  strike  east  and  west,  although  some  persistent  and  impor- 
tant ones  run  north  and  south,  the  dips  in  all  cases  being  from  vertical  to  45°  from 
the  horizontal.  They  vary  in  width  from  50  feet  to  a  few  inches,  and  are  often 
traceable  for  long  distances,  although  short  veins  also  occur.  The  Eibble  vein  can 
be  followed  for  about  one  mile,  and  is  probably  much  longer.  The  mineral  deposits, 
which  frequently  occur  along  old  faults,  consist  of  lenses  of  quartz,  several  feet 
wide,  with  stringers  of  quartz  running  into  the  sides,  or  there  may  be  numerous 
quartz  stringers  aiid  small  veins  in  a  wide  mineralized  rusty  schist  zone.  The  gold, 
which  occurs  native  and  at  times  contains  small  quantities  of  silver,  is  found  in 
dark  scams  in  the  fractured  quartz,  with  calcite.  sericite,  talc,  chlorite  and  pyrite. 
Such  minerals  as  chalcojiyrite.  molybdenite,  pyrrhotite,  barite.  galena,  tourmaline 


'The  Shiningtree  Silver  Area,  Ont.  Bur.  Min.  Rep.,  Vol.  XTX.  IPl.".,  Pt.  IT.  pp'.  1S7-194. 
'  Siimmni y  Report,  Genlooiral  Survey  of  Cana'la.  1011.  p.  251. 
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ain]  .specular  lu'iiiatite  are  ])resein  in  certain  deposits.  Quartz  is  frecjuently  wliice  or 
bluish  grey.  Pvrite  is  usually  abundant  in  the  adjoining  selii>t.  luit.  ou  the  whole, 
scantily  distributed  in  the  quartz.  Veins  are  little  faulted,  but  they  have  been  sub- 
jected to  all  degrees  of  folding  and  brecciation.  Great  pressures  have  been  applied 
from  the  north  and  south,  hence  the  rocks  have  developed  into  schists  with  nearly 
east-west  strikes;  the  north-south  veins,  like  the  Ribble,  Herrick  and  Gold  Corona, 
have  been  compressed  lengthwise,  and  thus  greatly  folded  and  in  parts  brecciated. 
The  east-west  veins  are  little  folded,  liaving  been  compressed  on  the  sides,  while  the 
veins  with  an  intervening  strike  like  the  Saville.  which  runs  northwest-southeast, 
are  less  folded  and  less  broken  than  the  nortli--outh  veins,  but  more  so  than  the 
east-west  veins.  ^Nlost  of  the  gold  dejiosits  are  cut  by  diabase  dikes,  usually  without 
being  displaced. 

A  study  of  the  geology  and  ore  depo-it-  would  suggest  that  the  gold-bearing 
veins  are  closely  associated  with  the  dikes  of  lamprophyre,  granite-porpbyry,  felsite 
and  rhyolite.  which  are  here  classed  as  j^robably  being  Algoman  in  age.  The  pres- 
ence of  albite  in  the  Bennett  ore  body,  and  the  feldspar  and  tourmaline  in  the 
Westree  and  other  deposits,  are  suggestive  oL'  a  relationship  between  the  deposit> 
and  the  granite  or  pegmatite  dikes.  The  ores  were  probably  derived  from  solutions 
associated  with  and  following  the  eruption  of  the  Algoman  rocks,  and  prior  to  the 
Keweenawan  diabase  intrusion.  Where  the  veins  extend  into  Iron  formation  or 
rocks  ricli  in  sulphides,  there  is  usually  an  enrichment  in  gold.  In  the  vicinity  of 
West  Shiningtree  lake  and  easterly  to  Granite  lake,  many  additional  gold-bearing 
cptartz  veins  will  in  all  probability  be  exposed  by  further  trenching. 

Xo  gold  has  yet  been  produced  apart  from  what  may  have  come  from  a  few  Ingh- 
grade  samples,  some  ot:  which  might  be  called  bullion.  The  encouraging  results 
obtained  on  a  k^w  pro])erties  will  ])robably  lead  to  mining  being  conducted  on  a 
larger  scale.  There  seems  no  reason  why  the  veins  Avhich  have  a  satisfactory 
length  and  width  .«liould  not  extend  to  considerable  depth.  One  would  also  expect 
to  find  the  values  underground  much  the  same  as  they  are  within  a  foot  or  two  of 
the  surface,  since  any  oxidized  or  weathered  surface  zone  has  doubtless  been 
removed  by  glaciation.  All  the  rock  formations  are  worthy  of  prospecting  except 
the  granite  and  diabase.  Gold  may  evei;  be  found  in  the  granite,  although  this 
rock  has  not  yet.  generally  s])eaking.  ])roved  very  favoui'alile  for  gold  in  northern 
Ontario.  The  intersection  of  veins  with  Iron  formation  or  pyrite  formations 
should  ])e  a  favourable  place  to  look  for  enrichment.  The  Iron  formation  or  pyrite 
formations  do  not  usually  form  gold  ore  l)odies  themselves,  unless  cut  bv  numerous 
'•ccondary  quartz  veins. 

Description  of  Various  Deposits 

Wasapika  Area 

At  present  the  working  properties  are  situated  in  the  vicinity  of  the  Wasapika. 

which  lies  about  four  miles  northea.«t  of  West   Shiningtree   lake.     Underground 

work  is  being  done  at  the  Wasapika  and  Westree.  diamond  drilling  at  the  Herrick, 

and  stirface   jjrospecting  on    the   Atlas.      The   various   ])ropertie.<  are  described  in 

.alphabetical  order  in  the  following  paragraphs. 
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Atlas  (250-1). — The  Atlas  proj^erty,  which  is  situated  on  the  south  part  of 
Wasapika  lake  in  MacMurchy  township,  was  originally  the  Jefferson  claim,  on 
which  gold  was  first  found  in  this  section.  The  rocks  comprise  pillow  lava,  and 
a  few  slaty  bands,  the  northerly  one  being  intruded  by  a  quartz  porphyry  schist. 
All  these  rocks,  including  the  gold-bearing  veins,  are  cut  by  several  Keweenawan 
diabase  dikes.  The  "Evelyn"  vein  is  merely  banded  slate  and  pyrite,  with  some 
quartz,  six  feet  in  width,  which  strikes  northwest  and  dips  70°  to  the  southwest. 
Eich  gold  specimens  came  from  pockets  in  the  slaty  band  near  points  of  inter- 
section with  east  and  west  quartz  veins.  Cobalt  bloom  occurs  in  the  vein,  and 
smaltite  and  native  silver  were  reported  to  have  been  found.  The  deposit,  how- 
ever, is  of  no  apparent  value  from  a  silver  point  of  view. 

The  east-west  veins,  nearly  vertical,  are  lenses  of  quartz  up  to  three  or  four 
feet  wide,  with  quartz  stringers  running  in  places  out  into  the  rusty  schist  W'alls 


Outcrops  of  gold-bearing  quartz  veins  on  the  Atlas.     A  tunnel  has  been  commenced 
on  one  of  the  veins.     September,  1919. 

(page  15)  and  are  about  200  feet  long.  Gold  has  been  found  in  two  such 
veins.  Development  work  consists  of  trenching  and  a  few  test  pits.  In  September 
1919  a  tunnel  was  commenced  in  the  hillside,  in  an  endeavour  to  prospect  at  that 
level  a  gold-bearing  quartz  vein  which  outcropped  on  the  hilltop  some  60  feet 
above.     Three  men  were  employed  in  the  work. 

Bennett  (2544,  2507). — These  claims  are  situated  to  the  southeast  of  Wasa- 
pika lake.  Striking  northwest-southeast  and  nearly  at  right  angles  to  the  general 
schistosity  in  that  area  is  a  shear  or  fault  zone  from  three  to  eight  feet  wide  and 
400  feet  long,  in  which  are  small  lenticular  veins  of  quartz,  associated  with  w^hich 
are  the  following  minerals :  albite,  talc,  sericite,  calcite,  pyrite  and  gold,  the  pyrite 
being  more  abundant  in  the  rusty  schist  than  in  the  quartz.  A  50-foot  vertical 
shaft  has  been  sunk  on  the  deposit.  Many  samples  with  visible  gold  can  be  found 
on  the  dump.     It  is  reported  that  there  is  a  rich  ore  shoot  here  which  is  75  feet 
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long  and  two  feet  wide  on  the  surface.  The  rocks  are  largely  altered  green  basic 
volcanics,  with  which  is  associated  a  narrow  slaty  band.  These  rocks  and  the  vein 
have  been  intruded  by  a  narrow  diabase  dike. 

Since  leaving  the  area  it  is  reported  that  gold  has  been  found  on  tlie  Kingston 
claim,  Xo.  3715,  which  lie?  immediately  south  of  the  Bennett. 

Churchill  (3773,  3774,  3741,  4044).— The  Churchill  Mining  Company  owns 
four  claims  to  the  southwest  of  Michiwakcnda  lake,  Churchill  township.  The  prin- 
cipal showings,  which  were  discovered  by  J.  A.  Knox,  are  on  claim  3774.  Two 
veins  from  two  to  three  feet  wide  occur  in  t]io  rusty  pillow  lava*  schist.     They  b.ave 


Ooid-niiaitz  deposit  outcropping  on  the  Atlas 
above  the  tunnel.     September,  1919. 


Ore  body  comprising  auriferous  quartz  veins 
and    mineralized    schist     on    the    Bennett 
claim.     September,  1919. 


been  traced  for  200  feet  or  more  in  a  direction  slightly  north  of  east,  the  dip  being 
75°  to  the  south.  Towards  the  west  the  veins  come  together  and  pass  into  a  por- 
phyritic  rock.  Towards  the  east  they  have  been  faulted,  tlie  easterly  portions 
being  thrown  20  feet  to  tlie  south.  A  40-foot  shaft  has  been  sunk  on  the  north 
vein,  which  was  reported  by  Mr.  Knox  to  average  in  the  shaft  38  inches  in  width. 
Gold  could  be  seen  in  various  parts  of  the  veins,  usually  occurring  in  fi'uctures, 
with  pyrite  and  other  dark  minerals. 

Cochrane. — The  Cochrane  claim  (3712)  lies  northwest  of  the  Churchill  group. 
On  the  w*»stern  part  of  the  claim,  within  100  feet  of  the  west  line,  gold  has  been 
found  in  a  vein  one  foot  in  width  striking  northeasterly,   in  porphyritic  green- 
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stone.  A  ffw  luindred  I'eet  northeast  of  this  sliowiny.  a  white  sugary  quartz  vein 
about  10  inclies  in  width,  cuts  across  banded  Iron  formation.  The  quartz  contains 
mucli  finely  disseminated  pyrite  and  numerous  small  particles  of  gold. 

Foiseij  (."jSli,  3545,  37:2,  4075). — These  claims  lie  in  the  extreme  sontinvc.-i 
part  of  MacMurchy  township,  one-half  mile  south  of  the  ^\'a^apika  property.  A 
vein  similar  in  appearance  to  the  Kibble  vein  on  the  Wasapika.  and  probably  a  con- 
tinuation of  the  same,  has  been  exposed  by  trenching  for  about  a  quarter  of  a 
mile  on  3544  and  3772.  Part  of  the  vein  is  to  be  seen  on  the  westerly  edge  of  a 
rocky  bluff.  The  vein  cuts  across  the  general  schi^tosity  of  the  altered  pillow  lava. 
It  has  been  greatly  folded,  and  apparently  dips  at  a  high  angle  to  the  west,  lon- 
siderable  gold  could  be  seen  in  some  of  the  large  len.-e^.  nevertheless  samples  from 
certain  sections  across  the  vein  ('ontained  no  gold.  \o  u'lidei-ground  work  ha-  beeit 
done  as  vet. 


(";iiiip>  oil  tlif  lleniek.     September,  1919. 


Gohl  Corona. — Claims  3577,  3578,  3645  and  3671.  lying  west  of  the  ChurehilL 
constitute  the  Cold  Corona,  formerly  the  Queen  of  S]iel)a.  A  vein  some  eight  feet 
wide,  and  apparently  dipping  70°  to  the  west,  has  been  exposed,  by  trenching. 
along  the  east  boundary  of  3645.  The  vein  has  Ijeen  folded  and  brecciated.  with 
small  offshoots  extending  out  on  either  side,  one  of  which  contains  gold.  Some 
of  the  veinlets  in  the  banded  Iron  formatio]i  also  contain  visible  gold.  A  third 
veinhas  a  northeasterly  strike,  and  where  it  j^asses  through  the  banded  Iron  forma- 
tion, gold  could  be  seen.  The  sulphides  in  the  iron  band  were  pr;.bablv  the  pre- 
cipitating agent  for  the  gold. 
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l/errkl;  (4105.  -IIOG.  -ilOT.  4i)i)G.  40!»:,  4n!)S).— The  Hen-ick  property  lies 
largely  on  the  west  side  of  the  south  end  of  Michiwakenda  lake,  in  Churchill  town- 
ship, and  adjoins  the  AVasapika  on  the  northwest.  In  19 IS  J.  A.  Knox  discov- 
ered gold  on  c-laiin  410-").  in  wliat  lias  l)een  called  the  "  l\iiigsley  "'  vein.  This  vein 
occurs  in  an  old  vertical  fault,  and  has  lieen  traced  in  a  north-soutli  direction  U>v 
1.000  feet  through  conglomerate  slate,  rhyolite  and  reddish  laniprophyre.  Tin- 
quartz,  which  is  usually  ace()m})aiiied  hy  calcite.  varie-^  in  width  from  a  few  iiiclic> 
to  a  few  feet.  The  quartz  in  the  laniprophyre  frequently  occurs  in  the  form  of 
several  irregular  stringers  over  a  width  of  8  or  10  feet.  The  quart/,  and  porphyritic 
lamprojihyre  are  usually  lirecciated.  thus  resembling  somewhat  the  Kirkland 
Lake  deposits.  Visible  gold,  usually  accompanied  by  jiyritc.  calcite.  chlorite 
and    talc,    occur-     in    dark    seams     in    the    quartz.       .\     .")0-foot    shaft,    which    is 


Cu>lil-lx'aiiiij;  quartz   lenses  on   tlie   Mclntvic-McDoiiald  elaini.  No.  25(55. 

now  filled  with  water,  has  been  sunk  on  the  vein,  which  was  reported  by  the  manager 
to  carry  high  values  across  an  average  width  of  four  and  one-half  feet.  The  (|uait/ 
from  the  dumj)  contains  visible  gold;  the  wall  rock  at  the  .shaft  is  greywacke. 
Owing  to  the  high  cost  of  getting  in  supplies  by  wagon  in  summer,  shaft  sinkiiii: 
was  discontinued  for  the  time  and  exploration  done  by  diamond  drilling.  Three 
diamond  drill  holes,  averaging  about  450  feet  each,  were  put  down  during  the  fall 
of  1919.  The  writer  did  not  see  all  ol  the  vein  core,  but  according  to  Geo.  Jl. 
Rogers,  who  is  in  charge  of  operations,  the  cores  showed  a  good  width  of  vein, 
carrying  fair  values  in  gold.  The  property  is  held  under  lease  from  the  Crown' 
by  F.  C.  Sutherland  &  Co.,  Toronto.  A  plant  will  ]n-obably  be  installed  during  this 
winter,  and  further  development  work  done  l)y  shaft  sinking  and  drifting.  .\t 
the  time  of  writing  about  15  men  were  employed. 

'  Title  for  mining  claims  in  the  Timioami  and  all  other  Forest  Reserves  in  Ontario  is  by 
way  of  lease,  not  patent  in  fee  simple.     See  Minin<i:  .Xct  of  Ontario,  sections  4.'),  46. 
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21clnty re-McDonald  (3565-2566). — Several  quartz  veins  and  leuses,  some  of 
which  contain  gold,  have  been  exposed  on  claim  2565,  which  lies  on  the  south 
shore  of  Lake  Wasapika  between  the  Atlas  and  Bennett  claims.  One  of  the  veins  has 
been  traced  in  a  northeasterly  direction  for  600  feet,  the  width  varying  from  four 
feet  to  one  inch.  At  a  point  near  where  the  vein  passes  into  claim  2566  a  50-ft. 
sliaft  has  been  sunk.  About  350  feet  north  of  this  shaft  a  55-ft.  shaft  was  sunk 
on  a  small  rich  lens  by  C.  M.  Colvocoresses,  who  had  the  property  under  option  in 
the  autumn  of  1912.  The  lens  is  100  feet  long,  two  feet  to  three  inches  wide,  strikes 
a  little  west  of  north  and  dips  to  the  east.  A  few  bags  of  ore  were  shipped  for 
testing  purposes.     Gold  can  be  seen  in  quartz  on  the  dump. 

Miller- Adair  (3698,  4008).— The  Miller-Adair  prospect  lies  immediately  south 
of  the  Wasapika,  and  north  of  the  Foisey,  The  vein  on  the  Foisey  has  been  traced 
for  about  150  feet  into  claim  3698.     It  cross-cuts  the  pillow  lava  schist  at  an  an^le 


A  near  view  showing  the  folded  character  of  the  "  Kibble "  vein  on  the  Wasapika. 
The  hanging-wall  part  of  the  deposit  is  composed  largely  of  quartz  and  mineralized 
schist. 


of  about  45°,  and  in  many  ways  resembles  other  parts  of  the  Eibble  vein.  Xo  gold 
was  seen,  but  it  is  reported  on  good  authority  that  surface  sampling  indicated 
ore  over  a  width  of  about  five  feet.  Three  moiled  samples  were  found  by  the 
writer  to  yield  fair  values  in  gold. 

Suville-McVittie  (2535,  2536). — These  claims,  which  were  staked  by  T. 
Saville,  lie  between  the  Atlas  and  West  Tree,  in  MacMurchy  township.  A  lenticular 
vein,  averaging  about  three  feet  in  width  and  known  as  the  Saville  vein,  has  been 
traced  northwesterly  across  the  claims  for  one-half  mile,  and  passes  on  to  the 
West  Tree.     The  quartz  varies  from  a  uiere  stringer  to  six  feet  in  width,  with 
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stringers  running  into  the  rusty  wall  rock.  The  vein  has  not  been  folded  to  such 
an  extent  as  has  the  Eibble  vein.  In  places  the  quartz  is  rosy  and  banded,  and 
some  gold  could  be  seen  in  the  dark  seams  in  pyrite,  tourmaline  and  other  minerals. 
Some  parts  of  the  vein,  however,  are  known  to  have  low  contents  of  gold.  Two 
vertical  shafts,  40  and  65  feet  deep,  respectively,  and  1,000  feet  apart,  have  been 
sunk  on  the  vein.     The  rocks  are  largely  pillow  and  amygdaloidal  lava. 

It  is  reported  that  the  name  of  the  property  had  been  changed  to  White  Kock, 
and  that  supplies  were  being  taken  in  over  the  snow  with  the  intention  of  doing 
furtlicr  c\])loratcry  work. 


Headf lame  over  the  Wasapika  shaft.     The  "  Kibble  "  vein  outcrops  in  the  distance. 

September,  1919. 


Wampilca  {2b2d,  2530,  3765,  3771,  4078,  4108).— The  greatest  development  in 
the  area  has  been  done  on  the  Wasapika  property,  which  lies  to  the  south  of 
M'chiwakenda  lake,  along  the  MacMurchy-Churchill  township  boundary. 

The  operating  company  is  known  as  the  Wasapika  Consolidated  Mines  Ltd., 
and  is  capitalized  at  $6,000,000.00.  The  Ribble  vein,  which  is  being  developed 
on  this  property,  constitutes  one  of  the  important  deposits  of  the  area.  Gold  was 
discovered  in  this  vein  during  the  latter  part  of  1912  by  two  prospectors,  who  were 
grubstaked  by  A.  Ribble.  T.  R.  Jones,  of  the  Buffalo  Mine,  Cobalt,  had  an  option 
on  the  property,  and  did  some  stripping  and  sampling.  Shortly  after,  in  1916, 
Geo.  R.  Rogers  took  over  the  property,  and  has  been  developing  it  ever  since.  At 
present,  December  1919,  there  is  a  130-foot  vertical  shaft  with  a  60-foot  cross-cut 
at  the  100-foot  level.  Poor  transportation  facilities  and  lack  of  capital  have  re- 
tarded development  considerably.  The  company,  however,  will  continue  sinking 
and  will  drift  on  the  100-  and  200-foot  lov(ds. 
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The  vein,  which  dips  at  about  60°  to  the  west  aloug  the  western  edge  of  a 
bluft',  has  been  stripped  in  a  general  north-south  direction  for  about  2,500  feet, 
having  an  average  width  of  approximately  five  feet.  The  bluff  forming  the  foot- 
wall  of  the  vein  is  a  green  chloritic  pillow  lava  schist  and  stands  20  or  30  feet 
above  the  western  hanging  wall  which  is  composed  of  somewhat  similar  but  softer 
schist,  containing  much  jnrite,  calcitc  and  t»thcr  secondary  minerals.  The  wall 
rocks  and  vein  have  been  nnich  altered  I)y  great  pressures  exerted  from  the  north 
and  south,  causing  the  Ivibble  vein  to  be  compressed  lengthwise,  intricately  folded 
and  crushed.  The  deposit  lies  in  a  schist  zone,  and  is  comprised  of  numerous  quartz 
lenses  up  to  four  feet  wide,  and  irregular  narrow  veins  of  crushed  quartz,  cut  by 
li arrow  veinlets  of  pink  calcite.  The  gold  usually  occurs  in  narrow,  dark  seams  in 
the  quartz,  with  carljonate,  pyrite,  sericite  and  occasionally  copper  pyrites.  The  gol'd 
in  the  vein  was  probably  present  when  the  great  folding  and  crushing  took  place. 
Pyrite,  on  the  whole,  occurs  scantily  in  the  quartz,  but  is  abmidant  in  the  form  of 
cubes  in  the  intervening  schist.  The  higher  gold  content  is  found  in  the  quartz, 
rather  than  in  the  mineralized  schist.  Gold,  in  .<mall  particles,  can  be  seen  in 
various  parts  of  the  vein,  on  the  surface,  and  in  tlie  cross-cut  at  the  100-foot  level. 
At  times  the  gold  is  quite  pale  in  colour,  due  to  thi'  presmce  of  silver. 

The  results  of  the  preliminary  surface  sampling  by  Geo.  R.  Rogers,  as  given 
in  the  Canadian  Minhuj  Journal  of  August  15,  IHLS.  show  that  at-that  time  "'IS 
carefully  moiled  samples  taken  at  intervals  across  tlie  full  width  of  vein  (average 
50  inches)  foi'  a  leiigth  of  150  feet,  gave  -S^lo.lO  ])er  ton  in  gold.  Anotlicr  i)ait 
of  the  vein.  120  feet  distant,  gave  $8.00  in  gold,  across  49  inches,  for  a  length 
of  280  feet.'"'  Since  then  Mr.  Rogers  rejiorts  tliat  further  surface  sampling  has 
proven  an  additional  300  feet  of  $9.00  ore.  in  wliich  case  there  would  be  800  feet 
of  $9.00  ore  across  about  four  feet.  The  cross-cut  on  the  100-foot  level  shows 
a  width  of  approximately  23  feet  of  mineralized  schist  and  quartz  veins,  and  small 
jiarticles  of  gold  can  be  seen  in  some  of  the  quartz  lenses  near  the  centre  of  the 
cro,ss-cut.  The  deposit  is  wider  at  the  100-foot  level  than  it  appears  to  be  on  the 
surface.  Assay  results  across  23  feet  of  the  quartz  and  schist  in  the  cross-cut  v\-ere 
reported  by  Mr.  Rogers  to  run  $7.20  in  gold  per  ton.  One  grab  sample  of  the 
quartz  taken  from  the  cross-cut  by  the  writer,  gave  gold  $4.00  and  silver  $4.00. 
while  another  sample  of  the  mineralized  .schist  gave  no  values  in  gold.  The  higher 
assays  come  from  the  four  or  five  feet  of  quartz  on  the  foot-wall  side  of  the  dej)osit. 

The  surface  biiildings  consist  of  a  small  steam  ])lant.  blacksmith  shop,  portable 
saw  mill  and  camps.  Geo.  R.  Rogers  is  president  and  manager  of  the  company, 
and  Martin  Hassett  superintendent. 

^yest  Tree  (2531,  2532,  2542,  2543).— These  claims,  formerly  known  as  the 
Caswell,  were  optioned  several  times,  namely,  by  C.  D.  Chisholm.  J.  Knox.  Gold 
Banner  Company,  and  Dominion  Reduction  Company,  before  being  taken  over  by 
the  West  Tree  Co.  The  property  adjoins  the  Wasapika  on  the  east,  and  lies  on  either 
side  of  the  narrow  southeast  bay  of  Michiwakenda  lake.  The  rocks  are  largely 
altered  diabase,  amygdaloidal  lava,  pillow  lava,  and  ash  rocks,  with  carbonate  schist 
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ill  the  vicinity  of  the  vein*.  The  veins  and  rocks  are  cut  by  narruw  diabase  dikes. 
Tlie  gold-bearing  quartz  veins  occur  in  the  more  schistose  bands  up  to  20  feet 
wide  which  strike  slightly  north  of  east  and  dip  vertically.  The  individual  quartz 
veins  in  the  zone  are  numerous,  but  short  and  narrow,  varying  from  an  incli  to  a 
foot  iji  width.  On  the  whole  there  is  more  schist  than  quartz  in  these  zones.  The 
gold  usually  occurs  in  dark  seams  in  the  quartz  containing  carbonate,  tale,  sericite, 
chlorite,  and  pyrite.  Other  minerals  present  are  feldspar,  tourmaline,  molybdenite, 
and  chalcojiyrite. 

Some  spectacular  gold  samples  came  from  an  open  cut  and  shaft  on  one  of  these 
shear  zones  in  the  south  part  of  claim  254:;3  and  on  the  east  side  of  the  lake.  The 
workings  were  partly  filled  with  water  at  the  time  of  inspection :  however,  the  rich 
samples  ajjparently  came  from  a  vertical  pipe-like  deposit  formed  at  the  intersection 
of  the  shear  zone,  which  is  15  feet  wide  at  this  point,  and  a  slaty  pyrite  band.  The 
>laty  band,   wliich    is  tliree   feet  wide,  has  been   faulted,    the    south    part    l)cing 


Wdikinys   on    the  "West   Tree,   formerly   the   Caswell,   Septemljer,    1919.     Some   extremely 
rich  gold  samples  came  from  the  open  pit  across  tlie  lake. 

thrown  api)ro.\iinately  15  feet  towards  the  lake.  The  shear  zone  has  been  traced 
easterly  for  30U  feet,  having  an  average  width  of  about  five  feet:  but  apparently 
there  are  little  or  no  values  in  the  eastern  portion  of  the  lode. 

On  the  west  side  of  the  lake,  350  or  400  feet  distant  from  the  old  workings, 
a  6T-ft.  shaft  (Septeml)er,  1919)  has  been  sunk  on  a  similar  zone,  possibly  a 
continuation  of  the  same.  The  stringers  pinch  out,  however,  at  a  point  lt>ii 
feet  west  of  the  shaft.  The  larger  quartz  vein,  -whic]!  varies  from  an  inch  to  a 
foot  and  occasionally  two  ivvX  in  width,  contains  consitk^-able  finely  disseminated 
gold.  In  sinking,  this  vein  passed  into  the  north  Avail  at  a  depth  of  64  feet,  at 
which  ]ioint  there  is  also  a  flat  fault.  In  other  parts  of  the  shaft  there  are  numer- 
ous, nearly  parallel,  vertical  stringers.  Samples  across  the  shaft  were  reported 
to  average  $8.00  in  gold.  The  company  intends  to  continue  this  .southwest  shaft 
to  the  100-it.  level,  from  Avhioh  point  a  drift  or  level  will  connect  with  the  workings 
on  the  northea.st  shore  of  the  lake. 
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Wood  (2622,  2633). — Gold  was  found  by  J.  Knox  on  mining  claim  2623, 
which  lies  about  one-half  mile  east  of  AVasapika  lake.  On  the  north  end  of  this 
claim  there  are  two  narrow  east-west  rust}^  schist  zones  which  contain  a  few  parallel 
quartz  veins,  all  being  cut  by  a  north-south  diabase  dike.  A  little  gold  occurs 
in  the  north  vein  immediately  east  of  the  diabase,  and  in  the  south  vein  directly 
west  of  the  diabase. 

West  Shininjftree  Area 

JSTunierous  discoveries  of  gold  have  been  made  in  the  southern  part  of  the  area 
in  the  vicinity  of  West  Shiningtree  lake  and  easterly  to  Granite  lake.  .On  most 
of  these  properties  considerable  surface  work  has  been  done  but  little  underground 
work  has  been  undertaken,  and  when  visited  all  properties  were  idle.  Visible  gold 
may  occur  on  other  claims  which  have  not  been  described.  At  any  rate  there  are 
several  deposits  not  mentioned  from  which  gold  can  be  panned  or  low  assays 
obtained.  A  description  of  the  deposits  follows,  taking  them  in  order  from  east 
to  west. 

Biirlce  (3767,  3786,  etc.). — Messrs.  Burke,  Landagne,  Cochrane  and  Bulloch 
■  have  staked  a  group  of  claims  on  the  west  shore  of  Granite  lake,  Fawcett  township. 
On  one  of  these  claims  a  large  quartz  deposit  can  be  seen  running  north  and  south 
under  the  water  near  the  mouth  of  Papoose  creek.  A  portion  of  the  vein  was 
picked  up  by  trenching  in  a  swamp  four  chains  to  the  south  of  the  showing  at 
the  water's  edge.  A  20-ft.  shaft  was  sunk  on  the  creek  bank,  from  which  point 
a  cross-cut  was  driven  towards  the  creek  for  a  distance  of  7S  feet. 
Mr.  Burke  stated  that  the  cross-cut  passed  through  14  feet  of  quartz  and  schist 
which  yielded  considerable  gold  on  assay.  The  dump  shows  much  mineralize;! 
schist  and  quartz,  a  rougli  sample  from  which  yielded  $2.00  in  gold  per  ton. 
Owing  to  the  low  land  it  is  difficult  to  prospect  the  surface.  The  vein  occurs  in 
a  fracture  which  cross-cuts  the  altered  pillow  lava  and  rusty  carbonate  schist  at 
about  right  angles.  Hence  it  is  in  many  ways  similar  to  the  Rihl)le  vein 
which  outcrops  about  two  and  one-half  miles  to  the  north.  The  vein  occurs  in 
a  fracture  parallel  to  the  Eibble  vein,  or  it  may  possibly  be  a  continuation  of  the 
Ribble,  although  the  writer  did  not  learn  of  any  discovery  in  the  interven'ng  area. 

KtihiaJc  (4091,  4295.  4296,  4327). — These  unsurveyed  claims  are  situated 
directly  west  of  the  Burke,  in  Asquith  township.  The  rocks  comprise  hornblende, 
chlorite  and  carbonate  schists,  (altered  pillow  lavas)  which  have  been  intruded 
by  Keweenawan  diabase.  Much  trenching  has  revealed  several  large  schist  areas 
containing  numerous  lenses  and  veins  of  bluish-grey  quartz,  some  of  which  are 
quite  large.  Gold  can  be  seen  in  several  of  these  veins,  but  not  sufficient  sampling 
has  been  done  to  show  whether  the  gold  is  in  paying  quantities  or  not.  Much  of 
the  schist  next  the  quartz  is  green  in  colour  and  usually  barren  in  gold.  About 
seven  chains  westerly  from  the  pit,  shown  on  claim  4327,  is  a  narrow  calcite  vein 
carrying  considerable  cobalt  bloom  in  hornblende  schist. 

Buckingham  (2407,  2461,  3664). — These  claims,  which  lie  between  Stewart 
and  Seagers  lakes,  were  staked  by  J.  Peddle  and  have  since  been  sold  or  optioned  to 
several  parties.  On  claim  2461  an  85-ft.  shaft,  inclined  at  an  angle  of  60°  to  the 
south,  has  been  sunk  on  a  vein  five  feet  wide  carrying  considerable  visible  gold. 
The  deposit  appears  to  end.  or  pass  into  stringers,  immediately  east  of  the  shaft. 
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but  the  vein  can  be  traced  intermittently  to  the  west  for  about  l.OUO  feet,  except 
where  it  is  intruded  by  narrow  dikes  of  diabase  or  felsite.  The  wall  rocks  are  pillow 
lavas  altered  to  hornblende,  chlorite  and  carbonate  schists.  The  deposit  comprises 
a  quartz  vein  from  one  to  three  feet  wide,  with  some  stringers  carrying  gold  on 
both  the  hanging  wall  and  fuotwall.  Numerous  showings  of  gold  occur  along  the 
surface  of  the  vein  for  100  feet  or  so  to  the  west  of  the  shaft.  Quite  coarse 
gold  came  from  a  pit  275  feet  west  of  the  shaft.  There  is  no  trouble  in 
picking  gold  samples  from  various  parts  of  the  dump.  A  grab  sample  from  the 
dumj)  yielded  $5.?()  gold  per  ton.  The  visible  gold  invariably  occurs  with  tale  in 
fractures  in  the  quartz.  Other  minerals  present  in  these  seams  are 
pyrite,  dark  calcite,  hornblende,  tourmaline  and  occasionally  elialcopyrite. 


Shaft  on  the  Hohliiiu  dcpusit,  Scptcnilier,  ]!tl9. 

The  plant  consists  of  a  boiler  of  the  locomotive  type,  a  2-drill  compressor  and 
a  steam  hoist.     AVork  was  suspended  in  the  spring  of  19j9. 

Ilolduig  (3508,  3118).— The  Holding  property,  which  is  controlled  by  11.  T. 
Henderson,  of  Toronto,  is  located  south  of  MacDonald  lake  in  Asquith  township. 
Gold  was  discovered  near  the  centre  of  these  claims  in  September,  1912.  liy  Jl. 
Holding,  of  Chapleau,  Ontario.  The  deposit  consists  of  numerous  parallel  quartz 
stringers,  up  to  four  inches  and  occasionally  one  foot  in  width,  in  ampliibolite  or 
hornblende  schist.  The  deposit  is  several  feet  wide,  and  has  been  trenched  for 
about  200  feet  in  a  northeast-southwest  direction.  Certain  parallel  layers  of  schist 
contain  an  abundance  of  crystallized  pyrite.  The  quartz  is  of  a  white,  nearly  trans- 
parent type,  and  contains  a  little  copper  pyrites  and  talc  and  gold  in  a  few  places. 
An  inclined. shaft,  at  an  angle  of  about  70°  to  the  southeast,  has  been  sunk  on  the 
mineral  zone  to  a  depth  of  a])proximately  50  feet.  At  a  depth  of  30  feet  a  10-ft. 
drift  was  put  in  to  the  soutliwcst  and  some  rich  gold  sami)lcs  obtained.     Although 
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ri'.li  ^ain})ir;s  have  come  from  some  jiarts  of  the  deposit,  nevertheless  many  other 
pans  \uie  found  on  assay  to  contain  no  gold. 

A  pump  operated  by  a  gasoline  engine  was  used  to  keep  water  out  of  the  shaft. 

On  the  adjoining  claim  to  the  ]iorth.  2424,  Chas.  Speed  reported  that  he  found 
gold  associated  with  copper  pyrites  in  transparent  quart;^  veinlets  similar  to  the 
Holding. 

Clarl-e  (227T). — The  Clarke  Bros*,  claim  lies  directly  north  of  MacDonald 
lake.  Xear  the  centre  of  the  claim  is  a  rusty  weathering  green  carljonate.  impreg- 
nated in  places  witli  iron  pyrites  and  containing  a  network  of  quartz  veinlets.  Gold 
could  be  seen  in  some  of  the  quartz  stringers.  The  rock  is  an  iron-magnesium- 
lime  car])onate,  with  considerahle  silica,  alumina,  and  a  trace  of  nickel.  A  narrow 
slaty  band  was  observed  in  the  carbonate.  On  the  northern  part  of  the  claim 
the  carbonate  is  cut  l)y  red  and  grey  granite-porphyry,  and  near  the  contacts  are 
lajge  ic]ises  of  quartz  somewhat  similar  to  those  on  the  Gosselin  and  carrying 
felds])ar.  galena,  chalcoi)yrite,  ])yrite,  talc  and  sometimes  gold,  and  other  minerals. 

Tlioiiipson-Fclcrson  (2306-2312). — Gold  has  been  found  on  several  claims 
in  this  grou]),  but  all  the  showing-  M-ere  not  examined  l)y  the  writer.  On  230S 
and  2310  the  gold  is  contained  in  a  rusty  carbonate  near  the  granite  porphyry,  a- 
on  the  Clarke  claim.  Quite  large  quartz  masses  occur  frequently  near  these  con- 
tacts. The  showing  in  2;)12  may  be  a  continuation  of  the  one  on  the  Moore  and 
MacDonald  claim  2275,  which  is  described  below. 

Moorc-McDonald  (2275,  22;(;,  22Ti)).—"  These  claims  are  situated  in  the 
vicinity  of  ]\Ioore  lake.  Several  east  and  west  shear  zones,  60  feet  or  more  in  width, 
have  been  located  on  the  properties.  The  shear  zone  on  W.  D.  1164  (2276) 
has  been  traced  for  nine  or  ten  chains.  What  is  apparently  a  continuation  of  this 
one  has  been  located  on  W.  I).  1163  (2273)  and  on  W.  I).  1427  (2312).  These  shear 
zones  contain  many  quartz  veins  and  stringers,  and  are  usually  well  mineralized 
with  iron  pyrites.  The  quartz  is  seldom  over  a  foot  wide  and  constitutes  a  small 
fraction  of  the  mineralized  areas.  Much  rusty  leafy  schist  adjoins  the  quartz,  and 
good  colours  can  frequently  be  obtained  from  the  material  on  panning.  Consider- 
al)le  gold  was  observed  in  the  quartz  veins  and  stringers  on  ^Y.  D.  1171  (2279).''"  ^ 

On  claim  2276.  directly  south  of  the  creek  which  flows  from  ]\L)ore  into  Mac- 
Donald lake,  another  lenticular  vein  from  one  to  eight  feet  wide  and  dipping  about 
70°  south,  has  been  traced  in  an  east-west  direction  for  500  feet.  Xumerous 
quartz  stringers  also  occur  in  the  hanging-wall,  which  is  hornblende-chlorite  schist. 
or  altered  pillow  lava.  A  small  grey  felsitic  dike,  one  inch  w'ide,  was  observed 
cutting  the  vein.  The  quai'tz  is  usually  bluish-grey  in  colour,  and  is  cut  by  numer- 
ous transverse  veinlets  of  white,  nearly  transparent  quartz.  Other  portions  of 
the  quartz  have  a  waxy,  wet  appearance.  Pyrite,  pyrrhotite  and  gold  were  seen  in 
the  vein. 

(lihson  (3560). — On  the  Gibson  claim,  which  is  situated  on  the  east  shore  of 
West  Shiningtree  lake,  there  are  two  or  more  deposits  somewhat  similar  to  those 
described  on  the  ^loore  and  McDonald.  They  strike  a  little  north  of  east  and  dip 
about  60°  to  the  south. 


'Report  by  R.  B.  Stewart,  Ont.  Bur.  Miii.,  Vol.  XXTI.  191.1,  Pt .  T,  p.  2?J. 
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Moore  (3G38). — This  claim  lies  soutliwest  of  the  Moore-MacDonald  on  the 
southeast  shore  of  West  Sliiningtree  lake.  Gold  can  be  seen  at  a  point  about  50 
feet  nortli  of  ^Moore's  cabin,  and  near  the  water's  edge.  The  deposit  consists  of 
veinlets  and  small  fragments  of  bluish  quartz  in  a  zone  60  feet  long  and  10  feet 
wide,  the  intervening  and  enclosing  material  Ijeing  hornblende  schist.  About  300 
feet  soutli  of  tliis  deposit  is  a  large  zone  of  pyritiferous  slaty  tuff,  horn1)lende 
schist  and  altered  pilh)W  lava,  cut  by  a  few^  bluish  quartz  veins  up  to  one  foot  in 
width.  Tlie  dcjjosit  has  l)een  trenclied  easterly  from  the  lake  for  2(10  feet,  is  L") 
feet  wide  in  places,  and  dips  'lO^  to  the  soutli.  Low  contents  of  gold  can  be 
obtained  on  a->ay  or  by  panning  the  I'usty  material. 


Outero])    of    yuld-hcai  uig   (juaitz   vein    on 
llie  Gosselin  claim,  Xo.  2365. 


.\  view  of  .--(line  of  the  larger  tiuanz 
uutcioiis,  .SOUK'  of  which  contain  visiiJe 
^oUb  on  the  (Tossclin  claim,  Xo.  219.5. 


Mcli'ae  (.')T92,  etc.). — Mcliae  island,  which  lies  in  the  southeastern  part  of 
We.-t  Shiningtree  lake,  is  composed  of  massive  pillow  lava  (andesite).  pillow-la\a 
schist,  hoi'id)lende  schist  and  rhyolitic  tuff.  Considerable  trenching  was  done  along 
the  shores  of  this  island  in  191!',  which  resulted  in  the  tincoveriiig  of  several  east- 
west  quartz  veins  and  isolated  lenses  of  quartz.  .<!ome  of  which  carry  visible  gold. 
In  one  2n-ft.  section  across  a  typical  deposit  there  are  10  ])arallel  quai'tz  veins,  each 
about  2  inches  wide,  cross-cutting  the  green  schist  at  a  small  angle.  Many  showings 
of  coarse  gold  and  some  feldspar  were  o])served  in  one  of  the  blue  quartz  veins. 
The  intervening  schist  at  this  particular  place  is  quite  green  and  comparativelv 
free  from  jiyrite. 

(loxMelin  (2193-97.  230.5,  2366,  etc.). — The  Gosselin  comprises  several  claims 
in  the  vicinity  of  the  3-mile  post  on  the  boundary  line  between  Churchill  and 
Asquith  townships.  It  Avas  on  claim  2196  (W.  D.  11.51)  that  gold  was  first  found 
in  the  art.i  l)y  Fred  Gosselin,  his  partners  being  A.  Frith  and  C.  Speed.  A'ictiu- 
Pakowsky,  of  Duhith,  took  an  option  on  tlie  property  in  1912  and  did  considerable 
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surface  exploration,  comprising  hundreds  of  feet  of  trenching,  sinking  of  several 
test  pits  and  much  systematic  sampling.  A  50-ft.  shaft  was  also  sunk  on  a  narrow 
vein  in  felsite  near  the  contact  with  green  pillow-lava  schist.  Considerable  gold 
could  be  seen  in  the  vein  near  the  collar  of  the  shaft,  and  it  was  reported  that  gold 
occurred  in  various  places  throughout  the  shaft.  The  results  of  considerable 
surface  sampling,  however,  showed  the  gold  to  be  unevenly  distributed.  Little 
work  has  been  done  on  the  property  since  that  time.  A.  B.  Clark,  of  Toronto,  is 
one  of  the  prinei])le  owners. 

The  rocks  consist  of  Keewatin  altered  pillow  lava  and  rusty  weathering  iron- 
magnesium-calcium  carbonate  cut  by  felsite  or  rhyolite  and  granite  porphyry  of 
Algoriuni  (  ?)  age.  The  gold-bearing  veins  occur  in  all  these  rocks  and  in  some  of 
the  coniacts  between  the  porphyry  and  older  rocks.  A  large  vertical  quartz  vein, 
from  one  to  twenty  feet  wide,  with  offshoots,  can  be  traced  for  650  feet  in  a  N".  15° 
^V'.  direction  from  claim  2365  to  a  small  lake  on  2196.  The  quartz  appears  again  on 
the  north  side  of  the  lake  on  2135  in  the  form  of  several  large  lenses  along  the  same 
general  direction  for  450  feet.  The  largest  of  these  quartz  masses  is  160  feet  long 
and  65  feet  wide  at  its  broadest  part,  and  contains  a  showing  of  gold.  Directly  west 
of  this  vein  on  claim  2135  there  are  parallel  lenses  in  the  schist,  which  carry  visible 
gold.  In  the  north-east  comer  of  2196  several  large  lenses  of  quartz  contain iiig 
gold  occur  in  felsite.  Usually  the  veins  in  the  felsite  and  also  in  the  rusty 
carbonate  are  in  the  form  of  numerous  stringers  distributed  in  an  irregular  manner. 
The  quartz  in  these  various  deposits  has  a  white  or  rose  colour.  It  is  frequently 
brecciated,  and  contains  numerous  tiny  veinlets  of  transparent  quartz  which  may 
have  some  bearing  on  the  gold  values.  The  richest  values  appear  to  be  on  the 
edges  of  the  quartz  masses.  Gold  was  seen  in  many  parts  of  the  various  veins. 
Pyrite  and  chalcopyrite  are  quite  abundant  in  places.  The  deposits  are  large,  and 
portions  of  them  are  fairly  Avell  mineralized  and  apparently  warrant  further 
development. 

Steep  (2134). — The  Steep  claim  is  situated  on  a  point  near  the  centre  of  West 
Shiningtree  lake.  In  1914  a  shaft  100  feet  deep,  and  inclined  85°  to  the  south,  was 
sunk  on  an  east-west  shear  zone  seven  feet  in  width  and  occurring  in  pillow  andesite. 
The  broken  rock  was  raised  by  a  whim  drawn  by  a  team  of  four  dogs.  A  lenticular 
vein  of  blue  quartz  up  to  one  foot  in  width  and  several  parallel  veinlets  of  white 
quartz  occur  in  the  schist  zone.  The  blue  quartz  has  been  fractured,  the  seams 
carrying  zinc  blende,  galena,  copper  pyrites,  pyrite,  talc  and  native  gold.  Consider- 
able gold  can  be  seen  in  the  blue  quartz  samples  on  the  dump.  Mr.  E.  Steep  reported 
that  at  a  depth  of  forty  feet  the  vein  was  faulted  and  tlirown  seven  feet  to  the  south, 
and  at  a  depth  of  100  feet  the  blue  quartz  was  one  and  one-half  to  two  feet 
wide  and  carried  visible  gold.  Favourable  assays  were  also  reported  by  Mr.  Steep 
to  have  been  obtained  from  samples  taken  across  the  full  width  of  the  schisted 
zone  on  the  surface. 

McGuire  (3738). — The  McGuire  claim,  which  lies  south  of  the  southwest  bay 
of  West  Shiningtree  lake,  was  not  seen  by  the  writer.  According  to  R.  B.  Stewart 
and  W.  H.  Collins,  there  are  several  veins  eight  to  ten  inches  wide,  which  strike 
east  and  west  and  dip  to  the  north  in  a  pyritous  schist.  Some  rich  samples  of  gold 
in  quartz  are  said  to  have  been  obtained. 
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MATACHEWAN  GOLD  AREA 

By 
A.  Q.  Burrows 


Introduction 

The  Matachewan  area  is  on  the  Montreal  river,  about  23  miles  north- 
easterly from  Elk  Lake,  the  terminus  of  a  branch  line  of  the  T.  &  N".  0.  railway. 
The  camp  is  named  from  the  Hudson's  Bay  -Company's  post  at  Fort  Matachewan. 
on  the  Montreal  river.  It  is  reached  during  the  open  season  from  Elk  lake  by  a 
water  route;  gasoline  launches  are  used  on  long  stretches  of  the  ^lontreal  river, 
witli  a  sliort  portage  at  Indian  Chute,  and  a  five-mile  portage  IjcIow  Fox  Rapids. 


Scale     of     Miles 

25  50  75 


Key  map  sliowino-  location  of  the  Matadiewaii   oold  area. 

During  the  winter  a  sleigh  road  is  used,  partly  following  the  same  river.    The  chief 

interest  in  this  district  is  at  present  centred  in  the  development  of  the  Matachewan 

gold  mine. 

The  general  geology  of  the  area  has  been  described  in  pre\  ioiw  reports.^ 

'         '  The  Mataeliewau  (iold  Area.     A.  G.  Burrows^      Out.  Bur.  Miii.7V()l.  XXVII,  ISHS. 

Geology  of  Mataeliewau  Di.strie',  Xoithein  Ontario.    H.  C.  Cooke.    Memoir  115,  Geologieal 
Survey,  Can.",  1919. 
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Keewatin 

The  oldest  rocks  arc  of  Keewatin  age.  coiisistin<i-  lar<>'ely  of  lavas  and  frag- 
mentals,  Mliicdi  have  lieen  greatly  altei-ed  from  their  original  com])ositiiiii.  many 
being  now  quite  schistose.  To  the  north  of  Davidson  creek,  in  the  towii-liips  of 
Powell  and  Cairo,  the  volcanic  fragmental  rocks  are  in  the  ])re])ondcrance.  They 
are  greatly  disturhed,  the  fine-grained  ash  rocks  being  highly  tilted,  and  showing  in 
places  a  crennlated  strnctnre  along  the  strike.  The  ash  I'ocks  or  tntfs  ai'e  inter- 
banded  with  altered  liasalts  and  other  lavas,  in  whicli  an  indelinite  pillow  structure 
is  occasionally  seen.  Some  white-weathering  schists  Avcre  observed  on  the  Davidson 
claim. _  To  the  north  of  the  volcaiiic  rocks  there  is  a  Ijand  of  schistose  conglomerate 
that  can  he  traced  from  the  west  l)raiich  of  the  Montreal  river  easterly  to  Otisse 
lake.  This  conglomerate  may  be  of  Tiniiskaiiiing  age.  but.  for  convenience,  it  is 
placed  tentatively  with  the  Keewatin. 


Wfciic  at   foot   of  Loiii;  2)ortaj;(\,  Montreal   river,   on  route   to   Matacliewaii. 


Later  Ro;:ks 

These  old  rocks  are  inti'uded  by  numerous  dikes  and  stocks  of  syenite-  and 
gTanite-por])hyry.  Dikes  of  serpentine  were  observed  ctttting  the  old  schistose 
conglomerate  along  the  Montreal  river.  Dikes  of  diabase  intrude  the  j)orpliyries 
and  older  rocks,  while  on  the  partly-eroded  surface  of  all  these  rocks,  conghunerate 
and  related  rocks  of  the  ('ol)alt  series  have  ])een  deposited,  an.d  have  been  little 
disturbed. 

Acid  Intrusive  Rocks 

The  ore  de})osition  is  believed  to  have  followed  the  intrusion  of  the  syenite  and 
porphyry,  since  these  formations  are  in  close  association  with  the  gold  de[)osits, 
while  the  diabase  dikes  and  conglomerate  of  the  Cobalt  series  are  later  than  the 
gold  deposits.     The  acid  intrusives  occur  at  various  points  from  the  west  Iti'anch 
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easterly  to  Cairo  township,  the  largest  area  being  a  mass  of  red  syenite  in  Cairo  and 
Alma  townships.  Xumerous  small  masses  of  porphyry  occur  to  the  north  of  David- 
son creek,  and  along  the  Montreal  river,  north  of  Matachewan  Mines  landing. 
Frequently  the  acid  intrusives  are  massive  and  fresh  in  appearance,  and  again  may 
be  greatly  altered  and  partly  schistose.  Some  of  the  red  porphyry  shows  distinct 
phenocrysts  of  feldspar.  Such  a  rock  is  seen  in  the  larger  masses  of  orthoclase  or 
syenite  porphyry  on  the  Davidson  claims.  A  narrow  dike  of  this  rock  intrudes  older 
porphyry  on  claim  5376.  A  granite  porphyry  exposed  in  the  central  part  of  claim 
5406,  south  of  Matachewan  gold  mines,  is  greatly  altered  to  schist,  and  is  an  older- 
looking  rock  than  the  syenite  porphyry.  A  similar  rock  occurs  on  the  east  and  west 
shores  of  the  south  bay  of  Otisse  lake.  A  fine-grained,  red  hornblende  syenite, 
quite  massive,  occurs  on  the  west  shore  of  the  Montreal  river,  one-half  mile  north 
of  the  Matachewan  Mines  landing.     Small  outcrops  of  syenite  were  also  observed 


Quartz  veiiilets  in  syenite  porphyry,  Davidson  claim,   Matachewan. 


farther  up  the  river.  Back  from  the  river  there  is  a  heavy  drift,  and  rock  outcrops 
are  infrequent,  but  outcrops  of  reddish  intrusive  rock  are  occasionally  seen  in  the 
area  west  of  the  river  to  Otisse  lake.  It  is  probable  that  the  different  types  of  acid 
intrusives  may  belong  to  different  periods  of  intrusion  in  Algoman  times,  during 
which  time  it  is  believed  that  most  of  the  gold  deposits  of  Xorthern  Ontario  were 
formed. 

Ore  Deposits 
Davidson  Claims 

AVliile  tlie  presence  of  gold-bearing  veins  in  the  Matachewan  area  has  been 
known  for  several  years,  prominent  attention  was  directed  to  the  area  by  the  dis- 
covery in  1916  of  gold  on  the  Davidson  claims,  in  Powell  township.     During  1917 
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these  claims  were  explored  by  means  oi'  trenches  and  several  shallow  cuts  through 
the  decomposed  surface  rock,  and  gold-bearing  material  found  in  several  places; 
most  work  was  done  on  irregular  masses  of  quartz  in  a  rusty  weathering, 
greenish  schist.  Considerable  surface  work  was  also  done  on  a  red  syenite  or  ortho- 
clase  porphyry  intrusive,  which  is  intersected  by  quartz  veinlets  in  a  more  or  less 
stockwork  arrangement,  with  many  of  the  veinlets  roughly  parallel.  Some  very 
good  assays  were  obtained  in  ^jarts  of  the  porphyry  intrusive,  but  no  underground 
work  lias  been  done  as  vet  on  tliese  claims. 


Matachewan  Gold  Mines 


/        Subseqiient  to  the  finding  of  gold  on  the  Davidson  claims,  discoveries  were 
made  on  tlie  Otisse  claim,  adjoining  the  Davidson  on  the  east.     A  small  amount  of 


Face  of  diift,  170-ft.  level,  showiii"-  Hat  vein  sli<;litly  faulted 
ill  mineralized  zone,  ^Matachewan  mine. 

prospecting  was  perforn:ed  on  tlie  Otiose  cbiinis  in  !!)17  by  Samuel  Otisse.  wlio  found 
gold  in  a  number  of  places,  either  in  hand  specimens  or  by  panning.  His  chief 
attention  was  given  to  the  red  porphyry,  and  a  rusty  weathering  schist,  that  in  fresh 
surface  is  light  grey  in  colour,  carries  fine-grained  iron  pyrites  distril)uted  in  it, 
and  is  infrequently  cut  by  narrow  quartz  veins  that  carry  some  visible  gold.  It  was 
not  till  early  in  1918  that  any  extensive  prospecting  was  performed  on  the  property, 
when  an  option  was  taken  by  the  Colorado  and  Ontario  Mining  Companv,  and  later 
by  the  Matachewan  Gold  Mines.  A  systematic  exploration  was  instituted  by  a 
regular  system  of  trenches  made  along  a  base  line  that  was  established  in  a  nortb- 
eastcrly  direction  along  the  trend  of  discoveries  made  l)y  ^fr.  Otisse.  As  the  cbiims 
are    greatly    covered    witli    drift,    very    deeji    trendies    were   frequently    necessary. 
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after  which  shalloAV  cuts  were  made  to  penetrate  the  oxidised  surface,  due 
to  the  oxidation  of  ircui  pyrites,  and  also  of  the  iron  in  the  carbonate.  A  num- 
ber of  separate  ore  shoots  were  indicated  by  this  means.  This  trenching-  also 
revealed  a  number  of  small  irreo-ular  porphyry  bodies,  only  a  few  feet  in  width,  of 
reddish  and  greyish  colour,  intruding  the  altered  volcanics.  The  chief  rocks  in  the 
vicinity  of  the  ore  liodies  are  dark-grey  altered  basalt  and  associated  frag- 
mental  rock,  which,  wlien  further  altered  by  mineralizing  solutions,  are  light  gTey 
in  colour,  and  speckled  with  iron  pyrites.  To  the  north  of  the  dark  basaltic  rocks 
there  are  light-greenish  calcareous  rocks,  which  frequently  show  a  fragmental  char- 
acter, and  are  referred  to  by  H.  C.  Cooke  as  rhyolite  tutf.  Whatever  their  original 
composition,  these  rocks  are  now  readily  recognized  by  their  light-green  colour. 


Grey  schist,  witli  flat  lying  quartz  vein,  west  of  No.  2  sliaft,  Matachewan  mine. 

which  becomes  dark-green  on  exposure,  and  can  be  traced  over  several  claims  in  a 
northeast-southwest  direction.  A  sample  of  this  rock  from  trench  125  was  found 
to  contain  30. -1  per  cent,  of  carbonate  of  lime,  magnesia,  and  iron.  To  the  north- 
west of  these  volcanics  there  is  a  broad  baud  of  reddish  syenite-  or  orthoclase- 
porphyry.  which  appears  to  thin  out  toward  the  east  into  narrow  dikes. 

In  addition  to  trenching,  further  prospecting  was  done  by  means  of  diamond- 
drilling,  after  which  two  shafts  were  simk.  No.  1  shaft  was  sunk  to  a  depth  of  1^0 
feet  vertically,  and  drifts  were  run  on  the  160-foot  level  along  a  mineralized  con- 
tact between  the  basaltic  rocks  and  the  light-green  calcareous  rocks.  In  sinking 
this  shaft  a  number  of  quartz  veinlets  dipping  20°  to  30°  northeast  were  encoim- 
tered  below  68  feet,  showing  mineralization  of  the  basalt  along  the  veins  to  162  feet. 
Similar  veiflr,  were  encountered  on  the  level.     An  illustration  shows  one  of  these 

5  M.  p.  III. 
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veins  slightly  faulted.  ISTo.  2  shaft,  900  feet  to  the  northeast,  was  sunk  30  feet 
following  the  dip  of  the  ore  shoot.  As  underground  operations  were  found  ver}' 
costly,  this  work  was  discontinued  until  the  advent  of  electric  power,  and  further 
drilling  was  y&one  in  the  vicinity  of  Xo.  2  shaft  to  indicate  future  underground 
exploration/ 

Types  of  Ore 

Several  varieties  of  ore  have  heen  recognized  in  the  workings.  The  most  prom- 
inent is  a  light  grey  rock  that  has  been  altered  from  a  dark  basaltic  rock,  and  is 
known  as  the  Otisse  ore.  This  carries  abundant  iron  pyrites  of  small  grain,  much 
carbonate  of  iron,  lime  and  magnesia,  secondary  feldspar,  some  sericite,  and  quartz 
in  minute  veinlets.  A  sample  of  this  rock,  as  free  from  minute  veinlets  of  quartz 
as  could  be  obtained,  has  the  following  analysis:  silica  37.78,  alumina  14.68,  ferric 


View  of  plant,  Matachewau  mine. 

oxide  1.44,  ferrous  oxide  2.50,  lime  7.45,  magnesia  2.90,  soda  5.27,  potash  0.25, 
carbon  dioxide  6.95,  water  2.00,  iron  pyrites  18.75. 

This  rock  can  be  observed  75  feet  northeast  of  Xo.  1  shaft,  and  at  Xo.  2  shaft. 

A  somewhat  darker  rock,  altered  from  basalt,  occurs  in  trench  825,  southwest 
of  Xo.  2  shaft.  A  sample  of  this  rock,  impregnated  with  iron  pyrites,  contains: 
silica  33.62,  alumina  20.68,  ferrous  oxide  3.22,  ferric  oxide  0.86,  lime  11.48,  mag- 
nesia 0.88,  soda  5.42,  potash  0.32,  carbon  dioxide  9.00,  water  1.46,  iron  pyrites  12.94. 
A  light-green i si  1  rock  containing  considerable  iron  pyrites,  from  an  ore  zone  in 
trench  125,  contains:  silica  31.14,  alumina  15.44,  ferrous  oxide  3.37,  ferric  oxide 
2.30,  lime  10.92,  magnesia  6.25,  soda  3.90,  potash  1.42,  carbon  dioxide  10.94.  water 
1.35,  iron  pyrites  12.96.  These  various  rocks  are  cut  by  minute  veinlets  of  quartz, 
which  have  acted  as  mineralizers,  often  hardly  recognizable  in  hand  specimens. 
Under  the  microscope  the  quartz  veinlets  are  seen  to  carry  feldspar  and  jjyrite. 
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Several  narrow  dikes  or  irregular  masses  of  red  or  grey  porphyry  occur  in 
trenches  to  the  west  of  Xo.  1  shaft.  They  intrude  the  light-greenish  carbonate 
schist,  and  these,  particularly  the  grey  varieties,  frequently  carry  high  gold  values. 
They  are  so  irregular  that  it  is  impossible  to  connect  outcrops  revealed  in  trenches 
only  twenty  feet  apart.  The  schist  along  the  porphyry  intrusions  usually  carries 
gold  values,  wliere  there  are  quartz  stringers  and  an  impregnation  with  iron  pyrites. 
The  porphyry  masses  will  sometimes  grade  from  a  reddish  to  a  greyish  colour.  A 
grey  porphyry  from  trencli  200,  where  there  is  a  gold  mineralization,  is  distinctly 
por])hyritic,  containing  large  crystals  of  acid  plagioclase  in  a  fine-grained  ground 
mass  of  quartz  and  feldspar,  with  much  -secondary  carbonate  in  rh()ml)ic  form,  and 
cubes  of  iron  pyrites.     This  rock  is  a  syenite  porphyry. 

'in  places  there  are  defined  veins  from  an  inch  to  six  inches  in  widtb.  which 
dip  at  a  low  angle.  15°  to  20°.  to  the  northeast.  The  general  dip  of  the  schist  is 
to  the  south,  while  the  strike  is  northeast-southwest  to  east  and  west.  In  places 
the  altered  and  mineralized  light  grey  schist  is  10  to  25  feet  in  width.  One  mass 
of  ore  to  the  northeast  of  Xo.  1  shaft  is  50  feet  long  with  an  average  width  of  20 
feet.  Two  cross-sections  of  this  ore  showed  assay  values  of  $12. T5  over  27.35  feet, 
and  $18.31  over  22. T5  feet.  Aiiother  lens  of  light  grey  ore  can  be  traced  westward 
from  Xo.  2  shaft,  for  100  feet,  into  low  ground.  This  ore  averages  al)out  10  feet  in 
width.  In  trench  200  one  section,  14.5  feet  in  width,  of  light-greenish  calcareous 
and  siliceous  schist  containing  a  band  of  grey  porphyry  showed  an  assay  value  of 
$20.25. 

Usually  where  the  schist  is  impregnated  with  pyrite  and  carries  quartz  vein- 
lets  it  will  contain  gold  values,  although  the  work  has  shown  t-hat  these  vary  con- 
sideral)ly  in  the  different  trenches. 

The  chief  metallic  siilphide  in  the  ore  is  iron  pyrites  which  occurs  more 
abundantly  in  the  altered  rock  than  in  the  quartz  veins.  The  pyrite  in  the  rotk  i- 
usually  very  fine-grained,  often  l)eing  less  than  .25  mm.  The  pyrit(>  in  the  altered 
greenish  calrarcous  tuff  is  even  finer  grainecl  than  in  the  altered  grey  basalt.  Tbe 
pyrite  in  tlie  quartz  is  freijuently  (piite  coarse;  some  crystals  arc  5  to  G  mm.  in 
section.  ('o])])er  ])yrites  occurs  s})aringly  in  (piartz  veins  at  Xo.  2  shaft.  The  tung- 
sten mineral  scbeelite  was  observed  sparingly  in  quartz  from  the  same  localitv.  in 
masses  up  to  one  and  a  lialf  inclies  in  length.  Xative  gold  is  frequently  oi)ser\ed 
in  the  low-dipping  quartz  \eins.  often  along  the  margins  of  quartz  and  altered  rock, 
and  in  minute,  incgubir  (piartz  veinlets.  It  is  also  occasionally  seen  in  the  altered 
grey  "  Otisse  ""  ore.  Tlie  pyrite  is  auriferous,  and  some  of  the  coarse  crystals  of 
pyrite  from  the  quartz  veins  at  Xo.  2  shaft,  showing  no  visible  gold,  carry  high 
values  i)i  gold. 

The  alteration  of  rock  along  quartz  veins  can  be  well  observed  in  a  pit  near  the 
southwest  corner  of  claim  5379.  where  the  dark  basalt  has  Ijcen  altered  for  a  few 
inches  on  either  wall  of  a  flat  lying  quartz  vein  that  shows  visible  gold.  The  same 
condition  occurs  in  an  8-foot  pit,  100  feet  east  of  Xo.  1  shaft,  where  there  is  a 
series  of  quartz  veins  in  the  basalt,  with  the  alteration  shown  in  the  accompanving 
sketch. 

In  some  localities  the  rock  alteration  has  been  very  intense:  good  examples  of 
th.is  are  seen  in  a  body  of  ore  50  feet  long  by  20  feet  wide,  north  of  Xo.  1  shaft. 
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ITere  there  are  only  a  few  small  masses  of  dark-coloured  Ijasalt.  while  the  altereu 
grey  rock  carries  luimerons  minute  stringers  of  quartz,  often  less  than  a  sixteenth  of 
au  inch  in  width,  while  the  rock  is  heavily  mineralized  with  fine-grained  iron 
pyrites.  A  similar  condition  occurs  in  the  vicinity  of  No.  2  shaft,  where  quartz 
veins  several  inches  thick  intersect  the  altered  hasalt. 

H.  C.  Cooke  ^  discusses  the  rolationsliip  of  the  red  porphyry,  grey  porphyry 
and  pegmatitic  veins  in  formation  of  ore,  pointing  out  that  the  red  porphyry  dikes 
Iiave  the  least,  and  the  pegmatitic  quartz  veins  the  greatest  influence  on  the  forma- 
tion of  the  ore  hodies.  In  the  pegmatitic  veins  the  feldspar  is  usually  concentrated 
along  the  margins  of  the  veins,  although  sometimes  occurring  irregularly  in  the 
quartz.  While  the  best  values  are  usually  obtained  where  the  quartz  veins  occur, 
occasionally  there  are  pegmatitic  quartz  veins  showing  little  or  no  values. 

During  the  winter  of  1919-20  in  addition  to  diamond-drilling  at  the  Mata- 
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Section  100  feet  east  of  No.  1  shaft,  Matachewan  Gold  Mines, 
showing  part  of  west  wall  of  shallow  pit.  illustrating 
mineralization  along  veins.  Schists  dip  to  the  south  and 
veins  15°  to  the  northeast. 

chewan  mines  considerable  drilling  has  been  done  on  the  Iiobb  claim,  51:02,  to  the 
cast  of  Matachewan  Gold  Mines,  and  on  claims  of  the  Lake  Matachewan  Gold 
Mines  to  the  north  and  northeast. 

A  number  of  claims  in  the  vicinity  had  been  partly  prospected  by  surface 
trenching  and  shallow  pits  during  the  past  two  years. 

The  writer  is  indebted  to  T.  J.  Flynn,  superintendent.  ^Y.  H.  Seamon,  mining 
engineer,  and  E.  Craig,  in  charge  of  surface  exploration,  at  the  Matachewan  Gold 
Mine,  for  courtesies  and  assistance  while  at  the  mine. 

Nelson  Claims 

The  Xelson  claims  are  located  in  Baden  township,  northeast  of  the  northerly 
bay  of  the  upper  part  of  Lake  Matachewan.  They  are  staked  on  outcroppings  of 
hornblende  and  mica  granite,  which  protrude  from  the  rolling  sand  ridges  tliat 


*  The  Origin  of  the  Gold  Deposits  of  Matachewan  District,  Northern  Ontario,  Economic 
Geology,  Vol.  XIV,  No.  4,  1919,  H.  C.  Cooke. 
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predominate  in  this  part  of  the  area.     A  numher  of  quartz  veins  having  a  general 
northeast  and  southwest  strike  have  been  found  on  the  property. 

On  Claim  M.E.  5868,  most  work  has  been  done  on  a  series  of  veins  about  a 
quarter  of  a  mile  south  of  the  north  boundary  of  Baden.  A  shaft  was  begun  on 
vein  Xo.  1  which  strikes  north  61°  east,  and  at  the  time  of  visit  (September,  1919) 
was  down  12  feet.  The  work  showed  37  inches  of  quartz,  interbanded  with  granite, 
with  some  pyrite,  on  the  north  wall.  No  visible  gold  was  observed  at  the  time, 
but  Jas.  Nelson  states  that  a  few  feet  deeper  some  coarse  gold  was  obtained  in  quite 
rich  specimens.  The  veins  or  lodes  consist  of  narrow  bands  of  quartz  up  to  15 
inches  in  width,  over  an  average  width  of  about  tv/o  and  a  half  feet,  with  the  quartz 
veins  more  or  less  continuous  and  branching  roughly  parallel  to  the  strike  of  the 
lodes.  The  principal  veins,  No.  1  and  No.  2,  have  been  traced  several  hundred 
feet  by  means  of  trenches.  Toward  the  east  the  series  of  veins  is  cut  by  a  nortli 
and  south  dike  of  diabase,  sixty  feet  in  width.  The  granite  is  partly  altered  along 
the  veins  to  a  greenish  colour,  while  the  unaltered  granite  is  grey  or  pink.     The 
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Sketch  showing  Xelson  olaiiiis,  north  end  of  Matachewan  lake. 

quartz  in  the  veins  frequently  has  a  streaky  character,  due  to  inclusion  eif  dark- 
coloured  minerals  in  fine  lines.  About  one-lialf  a  mile  to  the  south-west  another 
vein  with  similar  characteristics  is  exposed,  and  has  been  traced  down  the  blulT 
almost  to  the  lake,  where  a  tunnel  into  the  hill  has  been  begun. 

On  the  south  claim  of  the  group,  known  as  the  Forest,  there  is  a  similar 
narrow  quartz  vein  in  the  granite,  which  occurs  in  the  bed  of  a  creek  between  high 
sand  ridges,  and  is  traceable  for  several  hundred  feet.  It  contains  a  small  amount 
of  iron  pyrites,  and  at  one  place  a  mass  of  well  crystallized  garnet,  of  the  variety 
"  andradite,"  showing  isometric  combinations,  was  observed.  Some  values  in  gold 
have  been  obtained  in  all  these  veins,  and  it  is  the  intention  of  the  owners  to  give 
them  a  careful  exploration.  The  veins  occur  as  shears  in  the  granite  and  ve im- 
probably are  derived  from  it.  The  relation  of  the  granite  to  the  grey  porplivrito 
that  occurs  to  the  south  along  the  lake  is  not  known,  since  they  were  not  observed 
in  contact.  ■  The  granite  is  believed  to  be  the  younger  rock.  The  presence  of  garnet 
in  the  veins  indicates  deposits  formed  at  a  high  temperature. 
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Barite  in  Yarrow  Township 

Several  veins  of  barite  lia\e  l)cen  located  on  a  o-roiip  of  claims  lying  about 
three  miles  south  of  the  north  boundary  of  Yarrow  township,  on  the  west  side  of 
Mistinigon  lake.  The  property,  owned  by  the  Ontario  Barium,  Limited,  Toronto, 
includes  four  claims,  G.G.  422?,  4223,  4328  and  4329.  Most  work  has  been 
done  on  a  strong  barite  vein  on  claim  4223.  This  outcrops  on  the  shore  of  the 
lake  and  strikes  north  74°  west.  It  is  5  feet  wide  at  the  lake,  while  60  feet  from 
the  lake  it  is  13  feet  in  width.  By  means  of  trenches  it  lias  l)een  traced  at  least 
430  feet  up  tlie  slope  of  a  drift-co\ered  ridge.  At  the  farthest  exposure,  which 
was  made  through  six  feet  of  sand  and  gravel,  a  shaft  has  Ijeen  Ijegun  where  the 
vein  is  11  feet  wide.  There  are  a  few  strips  or  "horses"  of  greywacke-conglom- 
erate  running  witli  the  vein,  Avhich  are  quite  narrow  relatively  to  the  width  of 
the  vein. 

The  barite  varies  in  grain,  some  i)eing  coarsely  crystallized  with  cleavage 
faces  an  inch  in  width.  Other  portions  are  fine-grained,  resembling  greatly  in 
appearance  sugary  quartz.  The  difference  in  grain  gives  the  deposit  a  somewhat 
banded  structure  in  parts.  In  colour  the  barite  varies  from  a  white  to  a  faint 
pinkish,  Init  all  the  material  grinds  wliite.  A  selected  sample  of  barite  carried 
98.25  per  cent.  l)arium  sulphate,  while  a  channel  sample  taken  by  M.  B.  K. 
Gordon,  from  the  surface,  contained  81.24  per  cent,  barium  sulphate.  A  sample 
of  fine-grained  barite  taken  by  the  writer  carried  94  per  cent.  l)arium  sulphate. 
As  far  as  could  be  observed  the  deposit  is  free  from  sulphide  minerals. 

Barite  also  occurs  in  a  vein  a  few  hundred  feet  to  the  north  on  cUiim  4222 
along  the  bed  of  a  creek.  Owing  to  the  heavy  overburden  of  gravel  only  a  short 
part  of  the  vein  is  exposed.  Here  the  barite  is  separated  into  two  bands,  by  a 
strip  of  greywacke,  7  feet  6  inches  wide,  the  south  barite  band  being  6  feet  4  inches 
and  the  north  band  5  feet  10  inches  wide.  About  300  feet  to  the  northwest  there 
is  a  deep  trench  showing  a  strong  barite  vein  that  is  prol)ably  part  of  that  exposed 
in  the  creek.  A  sample  of  barite  taken  from  the  north  vein  by  Mr.  Gordon  con- 
tained 77.14  per  cent,  barium  sulphate. 

As  the  claims  are  not  survej'-ed,  and  the  country  is  thickly  wooded,  the  deposits 
have  not  been  accurately  located.  From  the  amount  of  work  done  it  is  apparent  that 
there  is  a  large  tonnage  of  high-grade  barite.  The  country  rock  is  greywacke  and 
conglomerate  of  the  Coljalt  series.  Granite  outcrops  on  the  east  shore  of  Mistin- 
igon lake. 

Another  large  deposit  of  barite  known  as  the  Biederman,  in  Cairo  township, 
has  been  described  in  an  earlier  report.^  This  occurs  in  syenite.  If  these  deposits 
are  of  the  same  relative  age  the  origin  is  not  to  be  looked  for  in  the  syenite  or 
granite,  since  these  rocks  are  much  older  than  the  greywacke-conglomerate,  which 
contains  the  veins  in  Yarrow  township.  A  narrow  vein  of  barite  of  honey-yellow 
colour,  about  four  inches  in  width,  occurs  in  Keewatin  at  the  Matachewan  mines. 
A  few  barite  veins  carrying  native  silver  have  been  found  in  the  Nipissing  diabase 
in  the  Elk  Lake  silver  area. 

^  Matachewan  Gold  Area.     Out.  Bur.  Miii.,  Vol.  XXVII,  1918,  p.  237. 
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ARGONAUT  GOLD  MINE 

(Formerly  La  Mine  D'Or  Huronia) 

By 

Cyril  W.  Knight 


Introduction 


At  the  request  of  the  management  of  the  Argonaut  gold  mine  the  writer 
spent  ten  daj's  during  the  summer  of  1919  in  examining  and  making  a  somewhat 
detailed  map  of  the  property.  Tlie  previous  map  of  the  area,  hy  A.  G.  Burrows.^ 
was  on  a  small  scale — a  mile  to  the   inc-h — and   included  all  of  the  township  of 
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Key  plan  sliowijifi'  the  location  of  the  Aiiioiiaiit  jiold  mino,  dis- 
trict  of  Timiskaniiiig-.     The  dotted  lines  indicate 
wagon  roads. 

Gauthier.  Moreover,  the  report  on  Gauthier  township  hy  Burrows-  ])eing  out 
of  print,  and  tlie  Argonaut  gold  mine  having  begun  operations  in  the  latter  part  of 
1918,  after  having  been  closed  for  about  two  years,  it  was  felt  tiiat  the  puI)licatioii 
of  a  new  report  together  with  a  detailed  map  would  serve  a  useful  purpose. 


'  Ont.  Bur.  Mines,  Vol.  XXVI,  1917,  pp.  252-257. 
'  Ibid. 
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Location 

The  i\.ro-oiiaiit  gold  mine,  operated  by  a  company  called  Argonaut  Gold,  Lim- 
ited, was  formerly  known  as  La  Mine  d'Or  Huronia;  the  name  was  changed 
in  1919.  It  is  located  near  the  south  end  of  Beaverhouse  lake  at  the  northeast 
corner  of  Gauthier  township,  district  of  Timiskaming.  The  property  is  reached 
by  way  of  Dane,  a  station  on  the  Temiskaming  and  Northern  Ontario  railway  57, 
miles  north  of  Cobalt.  From  Dane  the  Larder  lake  wagon  road  is  followed 
easterly  for  about  12  miles,  after  which  a  branch  road  leads  north  to  the  mine,, 
which  is  about  18  miles  from  Dane. 

Previous  Reports 

The  earliest  references  to  wluit  later  became  known  as  the  Argonaut  gold 
mine  were  made  by  W.  G.  Miller  in  1901  for  the  Ontario  Bureau  of  Mines,  and 
by  W.  J.  Wilson  in  the  same  year  for  the  Geological  Survey  of  Canada.  Miller 
made  a  reconnaissance  of  the  country  between  Lake  Timiskaming  and  the  height 
of  land  separating  the  St.  Lawrence  valley  from  Hudson  Bay.  During  his  trip 
he  noted  some  rusty  rocks  at  the  foot  of  Beaverhouse  lake.  "  About  50  yards," 
Miller  wrote,^  "  east  of  the  portage  at  the  foot  of  Beaverhouse  lake,  on  a  continua- 
tion of  the  ridge  which  runs  across  the  rapids,  some  blasting  has  been  done, 
exposing  dolomite  with  a  little  iron  pyrites  in  the  slate."  This  reference  shows 
that  prospecting  had  been  going  on  in  this  part  of  the  country  at  least  five  years 
before  the  Larder  lake  boom  began  in  1906. 

^Y.  J.  Wilson's  reference  to  the  rocks  at  the  foot  of  Beaverhouse  lake  is  as 
follows :  "  A  ridge  of  dolomite  rock  containing  iron  forms  a  dam  across  the  south 
end  of  the  lake."- 

Tliree  years  after  Miller  and  Wilson  had  made  these  preliminary  examinations 
of  the  waterways,  W,  A.  Parks  made  a  reconnaissance  of  part  of  the  same  region  in 
1904 ;  he  also  noted  the  '"  rusty  and  dolomitic  rocks  ''  at  the  foot  of  Beaverhouse 
lake.^ 

The  first  reference  to  the  property  after  it  became  known  as  La  Mine  d'Or 
Huronia  is  by  Burrows  and  Hopkins,  who,  in  1914,  briefly  described  it  as  follows:^ 

Gold-bearing  quartz  veins  have  heen  found  in  the  northeast  part  of  the  township 
[Gauthier],  just  west  of  Beaverhouse  lake,  on  claims  now  operated  l)y  La  Mine  d'Or  Huronia. 
The  quartz  veins  are  narrow,  but  gold  can  be  observed  at  a  nunilier  of  places.  Magnetite, 
iron  pyrites,  and  copper  pyrites  were  observed  in  the  veins.  The  country  rock  is  Keewatin 
greenstone,  which  is  intruded  by  narrow  dikes  of  reddish  porphyry. 

Li  1915  A.  Pare  examined  the  mine,  then  La  Mine  d"Or  Huronia,  for  K".  A. 
Timmins.  During  his  work  Mr.  Pare  made  a  detailed  geological  map  of  the 
property,  showing  the  feldspar-porphyry  dike,  buildings,  veins,  etc.  The  exam- 
ination w^as  a  very  complete  one,  and  a  large  number  of  samples  for  assaying  were 
taken.  The  exact  location  of  each  of  the  samples  was  clearly  marked  by  a  large  num- 
ber in  red  paint.  These  numbers  were  still  plainly  discernible  in  the  summer  of 
1919.     The  writer  did  not  see  a  copy  of  Mr.  Pare's  report,  which  was  not  made 

•Ont.  Bur.  Mines,  Vol.  XI,  1902,  p.  223,  "Lake  Teniiscamiug  [Timiskaming]  to  the 
Height  of  Land,"  W.  G.  Miller. 

^GeoT.  Sur.  Can.,  Vol.  14,  1901,  p.  119  A.,  W.  J.  Wilson. 

'  Geol.  Sur.  Can.,  Vol.  16,  1904,  p.  217  A.,  W.  A.  Parks. 

*  Ont.  Bur.  Mines,  Vol.  XXIII,  Part  II,  1914,  pp.  31-32,  A.  G.  Burrows  and  P.  E.  Hopkins. 
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public.     There  is  a  aeolouical  map  in  the  office  of  the  Argonaut  gold  mine,  show- 
ing the  veins,  location  of  buildings,  and  the  feldspar-porphyry  dike  which  cuts 
across  the  property.     The  map  accompanying  the  present  report  is  based  on  this. 
In  the  autumn  of  1916  A.  G.  Burrows  wrote  the  following  brief  report  on 
'^the  property.^ 

In  the  year  1912  gold-bearing  veins  were  discovered  to  the  west  of  Beaverhouse  lake 
along  an  expansion  [now  called  York  lake]  of  the  Blanche  river.  The  prospectors  who 
located  the  claims  sold  to  a  company  which  operated  the  property  under  the  name  "  La  Mine 
d'Or  Huronia."  Considerable  prospecting  was  done  on  the  ridge  to  the  west  of  the  Blanche 
river,  and  several  narrow  gold-bearing  veins  were  located.  These  veins,  iisually  only  a  few 
inches  in  width,  are  roughly  parallel  and  strike  N.  40°  E.  Reddish  felsite  or  porphyritic 
material  usually  occurs  along  the  walls  of  the  veins,  suggesting  a  relationship  between  the 
quartz  veins  and  the  porphyritic  dikes.  The  sulphide  minerals  in  the  veins  are  iron  and 
copper  pyrites.  Masses  of  copper  pyrites,  several  pounds  in  weight,  are  sometimes  met  with, 
and  these  frequently  carry  small  fragments  of  reddish  feldspar-porphyry.  Grains  of  magnetite 
can  })e  observed  in  some  of  the  vein  material ;  calcite  occurs  in  minor  quantity.  On  the  east 
side  of  the  expansion  of  the  Blanche  river  and  a  few  hundred  feet  south  of  the  mill  there  is 
a  reddish  felsite  dike,  about  14  feet  in  width,  which  has  been  traced  some  distance,  with  a 
strike  of  X.  170°  W.  In  this  dike  there  are  veinlets  of  magiietite,  which  are  usually  parallel 
to  the  walls  of  the  dike.  One  of  these  is  about  four  inches  wide,  and  is  almost  all  magnetite 
accompanied  by  some  copper  pyrites  and  quartz.  The  dike  occurs  in  basic  Keewatin  rock. 
Native  gold  occurs  in  several  shows  on  tlie  surface  of  this  dike  in  minute  quartz  veinlets. 
A  shaft  was  sunk  to  a  depth  of  102  feet  in  the  porphyry  dike. 

Most  of  the  work  was  done  on  the  west  side  of  tlie  expansion.  An  open  cut  was  made 
on  one  of  the  wider  veins  on  the  summit  of  the  ridge,  and  from  this  cut  some  ore  was 
sent  to  the  mill.  A  shaft  was  sunk  at  the  open  cut  to  a  depth  of  65  feet.  A  tunnel  was 
also  driven  from  near  the  shore  of  the  lake,  and  a  shaft  was  sunk  a  short  distance  to  the 
south  of  the  100-foot  level,  and  a  cross-cut  run  to  the  north  to  intersect  veins  which  showed 
on  the  surface.  Most  of  the  ore  treated  in  the  mill  came  from  the  west  side  of  the  lake,  and 
was  trammed  across  the  lake  on  a  tloating  tramway. 

The  property  has  been  operated  intermittently  for  several  years.  A  mill  was  con- 
structed consisting  of  15  stamps,  a  tube  mill,  Dorr  classifier,  three  concentrating  tables,  two 
slime  tables  and  a  cone  classifier.  The  concentrates  were  stacked  for  future  treatment.  The 
mill  was  run  for  a  short  time  in  the  autumn  of  1916.  A  sample  of  the  fresh  concentrates 
assayed  $25.40  per  ton  in  gold,  and  5.69  per  cent,  in  copper.  The  mill  is  electrically  driven  by 
power  supplied  from  Raven  falls,  south  of  Larder  lake.        . 

In  lino  P.  E.  Hopkins  gave  a  summary  of'^e  operations  carried  on  at  the 
property.     His  description  is  as  follows :- 

Gold  was  found  in  1912  on  claims  L.  2586  and  L.  2587,  on  the  west  shore  of  Beaver- 
house lake,  in  Gauthier  township.  These  claims  were  taken  up  by  La  Mine  D'Or  Huronia 
and  have  been  worked  intermittently  ever  since,  except  in  1915,  when  an  extensive  exam- 
ination was  made  of  the  property  by  A.  Pare  for  N.  A.  Timmins,  wlio  had  it  under  option ; 
the  option,  however,  was  not  exercised.  A.  G.  Burrows  describes  the  quartz  veins  as  being 
narrow  and  striking  northeast  in  a  greenstone  cut  by  quartz  porphyry  dikes.  Gold  is  visible, 
accompanied  by  iron  pyrites,  copper  pyrites,  magnetite  and  calcite.  Gold  also  occurs  in 
veinlets  in  the  porpliyry.  Development  work  consists  of  numerous  test  pits,  approximately 
1,000  feet  of  underground  work  and  considerable  diamond  drilling.  The  plant  comprises  a 
15-stamp  mill,  a  tube  mill,  Dorr  Classifier,  3  concentrating  tables,  2  slime  tables  and  a  cone 
classifier.  Power  was  supplied  for  a  time  by  the  company's  hydro-electric  plant  on  Victoria 
creek,  three-quarters  of  a  mile  distant,  but  owing  to  scarcity  of  water  the  plant  could  not  be 
operated  for  long.  By  December  10th,  1915,  a  transmission  line  was  completed  from  the 
Associated  Goldfields  and  ample  power  obtained.  The  mill  ran  part  of  1916,  but  the  property 
was  closed  on  December  2nd  of  that  year,  the  total  gold  production  being  in  the  neighbour- 
hood of  $9,165.     Operations  were  again  resumed  at  the  end  of  1918. 

Production 

The  production  I'or  Xovem])cr  and  Decemljer  of  1919,  and  for  January  and 
February   of   19-20   amounted  to   $9,926.     Added  to   the   previous   production,   as 

'  Ont.  Bur.  Mines,  Vol.  XXVI,  1917,  ])p.  255-256,  A.  G.  Burrows,  "Gold  in  Gautliier 
Township." 

-Out.  Bui.  Mines.  Vdl.  XXVIIL  Part  IT.  1919.  P.  K.  Hopkins. 
6    M.  r.  III. 
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reported  by  Mr.  Hoj)kins,  the  total  output  of  gold  from  this  mine  up  to  the  last- 
mentioned  date  was  $19,091. 

Qeology 

The  rocks  in  the  neighl)Ourhood  of  the  deposits  are  pre-CVimbrian  in  age  and 
belong  mainly  to  the  Keewatin  series.  Thev  are  cut  ])y  a  network  of  dikes  or 
irregular  masses  of  feldspar-porphyry,  felsite  and  lamprophyre  which  are  probably 
Alofoman  in  age. 


The  present  conception  of  the  7\eewatin  series  in  Ontario  and  the  Lake 
Sujierior  region  is  that  it  is  made  up  of  a  great  num])er  of  Hows  of  lava.  A  series 
of  these  Keewatin  lava  flows  may  be  seen,  for  instance,  in  llolloway  and  Harker 
townships,  al)Out  20  miles  north  of  the  Argonaut  gold  mine,  wliere  at  least  14  flows 
occur,  having  a  total  thickness  of  4,400  feet. 

An  attempt  Avas  made  at  the  Argonaut  property  to  ascertain  whether  or  not  a 
number  of  lava  flows  were  present  in  the  Keewatin.  It  was  found,  however,  that 
it  was  not  pOssilde  to  recognize  more  than  one  flow  in  tlie  neighl)ourhood  of  the 
deposits.  Of  course,  if  the  flows  are  resting  in  horizontal  or  nearly  horizontal 
position,  then  it  might  be  found  that,  as  sliaft-sinking  proceeded,  other  flows  would 
be  encountered  with  depth.  If  a  flow  of  rhyolite,  for  instance,  were  encountered,  it 
might  exert  some  influence  on  the  character  of  the  gold  deposits — beneficial  or 
otherwise.  However,  some  of  tlie  Keewatin  lava  flows  are  of  great  thickness,  GOO 
feet  or  more,  so  that  a  change  in  the  character  of  the  rock  might  not  take  place 
for  many  hundreds  of  feet  in  (le})t]i.  This  statement  does  not.  of  course,  take 
into  consideration  tlie  dikes  of  fehlspar-pori)]iyrv  and  other  intrusions  which 
intersect  the  Keewatin;    these  dikes  are  referred  to  later. 

The  Keewatin,  as  ex])osed  on  the  surface  and  in  the  mine  workings  at  the 
Argonaut  property,  is  basalt  or  some  other  closely  related  lava.  It  is  a  darK  green, 
fine-grained  rock,  which  has  at  times  a  ])illow  structure  and  amygdaloidal  texture. 
Pillow  lava  may  Ije  seen  at  the  northwest  corner  of  L.  25S6.  Although  the  Kee- 
watin is,  on  the  whole.  mas>ive,  and  seldom  changed  to  a  schist,  it  is  nevertheless 
tremendously  fractured,  and  intersected  by  iiin.umeralde  cracks  which  cut  the 
rocks  at  a  great  numl)er  of  angles.  While  such  changes  are  not  common,  it  may 
be  noted  that  in  certain  areas  the  Keewatin  is  altered  to  schist.  One  of  these 
metamoriDhosed  areas  occurs  at  the  rapids  on  Victoria  creek  on  L.  2601.  Not  only 
is  the  Keewatin  schistose  in  this  vicinity,  but  the  feldspar-porphyry  dike  is  also 
schistose,  showing  that  the  rocks  were  altered,  in  ])art  at  any  rate,  after  the  intru- 
sion of  the  feldspar-porphyry  dike. 

There  is  a  small  outcrop  of  banded  cherty  rock  at  the  roadside  on  the  we-t 
boundary  of  L.  258G. 


At  the  northwest  corner  of  claim  L.  2589  there  is  a  band  of  ankerite  rock 
100  feet  or  more  in  width.  It  first  outcrops  at  the  dam  at  the  foot  of  Beaver- 
house  lake  and   strikes  to  the  southwest.     This  rusty  rock  was  noted  by  W.   G. 


Map  No.  29d. 

ARGONAUT  GOLD  MINE 

(Formerly  La  Mine  D'Or  Huronia) 
Townships  of  Gauthier  and  McVittie,  District  of  Timiskaming. 


To  accompany  report  by  C.  W.  Knight  in  Volume  29,  Ontario  Bureau  of  Mines  Report,  1920. 


1920  Argfonaut  Gold  Mine  69 

Miller^  in  1901  and  ])y  W.  J.  Wil^oir  in  tiie  same  year,  also  by  "W.  A.  Park>'  m 
1904. 

Tlie  ankerite  band  consists  of  Keewatin  rocks  through  which  the  ankerite  is 
disseminated  in  grains.  The  mineral  also  occurs  in  numberless,  irregular  veinlets 
wliich  intersect  the  Keewatin  in  a  most  complex  manner.  These  veinlets  vary 
from  fractions  of  an  inch  to  several  inches  in  width.  Here  and  there  are  irregular 
stringers  of  quartz  carrying  pyrite  and  copper  pyrites.  The  quartz  veins  are  hut 
a  few  inches  in  diameter. 

Judging  from  the  outcrop  at  the  dam,  the  ankerite  appears  to  be  dipping 
towards  tlie  northwest.  It  would  he  unwise,  however,  to  infer  from  the  structure 
at  the  dam  that  the  whole  band  of  ankerite  dips  in  that  direction.  It  will  rerpiire 
diamond-drilling  or  underground  workings  to  find  out  definitely  the  direction 
of  the  dip. 

Considerable  trenching  and  lilasting  has  l)e('n  done  along  tliis  liand.  \\  ork 
was  done  on  it  long  before  tlie  pro})erty  was  acquired  by  tlip  Argonaut  goLl  mine. 
As  early  as  1901  Miller  stated  that  there,  had  been  some  blasting.  Xo  work  was 
being  carried  on  during  the  summer  of  1919. 

A  sample  of  the  material  was  submitted  to  W.  K.  McXeill.  Provincial  Assayer, 
who  determined  it  to  be  ankerite.  a  carbonate  of  iron,  calcium  and  magnesium.  This 
material  occurs  in  a  great  many  localities  in  northern  Ontario.  The  ankerite  at 
Ihe  Argonaut  gold  mine  appears  to  1)e  a  re})k-n-enient  dei)()>it  in  wliich  the  mineral 
replaces  the  Keewatin  rocks.  Tlie  origin  of  the  solutidns  wliich  carried  tlie 
ankerite  ap]iears  to  l)e  obscure. 

The  rock  weathers  readily,  and  turns  a  brownish,  rusty  colour  on  tlie  surface. 

There  are  other  occurrences  of  ankerite  on  the  property.  The  rusty  schist 
/it  the  rajiids  on  A'ictoria  creek  in  L.  2601  is  impregnated  witli  the  mineral. 
There  is  also  an  occurrence  on  L.  2602. 

Afjjctran  ? 

Cutting  the  Keewatin  tlierc  is  a  netwoi'k  of  dikes  consisting  of  feldspar- 
])oi-j)liyry.  i'elsite  and  lamprophyre.  The  age  of  these  intrusives  is  uncertain, 
altliougli  tliey  may  l)e  Algoman. 

FrJdspar-Porpli i/ri/. — One  of  the  most  ])rominent  of  tliese  intrusives  outcrops 
at  the  liridge  over  the  rapids  between  Ava  and  York  lakes.  A  similar  rock,  prol)- 
al)lv  the  same  intrusive,  outcrops  about  2ii(l  yards  to  the  southwest  on  the  west 
shore  of  York  lake,  and  continuing  southwe-tward  gradually  turns  west  and  finally 
northwest,  forming  a  rudely  horseshoe-shaped  mass.  This  feldspar-porphyry, 
which,  according  to  Burrows  and  Hopkins,  resembles  ihe  Kiikland  lake  porjihyry, 
lias  a  pink  colour  and  contaiii>  ])hciiocrysts  of  white  or  gi'cv  to  pink  feldspar  axcr- 
aging  from  a  sixteenth  to  an  eighth  of  an  inch  in  diameter,  more  or  less.  It  is 
massive  and  non-schistose,  except  the  northwest  arm  at  the  rapids  on  Victoria  creek, 
where  it  is  altered  to  a  schist. 

>Oiit.  T?ur..Mincs,  Xah  XI,  lJt02,  p.  22:^,  W.  O.   Miller.  ' 

^Gcol.  Sur.  Can.,  Vol.  14,  ]f)01,  p.  119  A,  W.  J.  Wilson. 
'Gool.  Sur.   (':ui.,  Vol.   Ki,   l!t04,  ]>.  217   .\,  W.   A.   Parks. 
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Con>icleral)le  diamond-drilling  has  been  carried  on,  which  discloses  to  a  certain 
extent  the  underground  structure  of  the  feldspar-porphyry.  The  drilling  appears 
to  show  that  the  northeast  arm  of  the  dike  is  dipping  to  the  northwest.  If  this 
proves  to  be  the  case,  then  such  a  structure  might  have  an  important  bearing  on 
the  character  and  size  of  the  gold  deposits,  because  the  veins  will,  if  they  are  per- 
sistent, encounter  the  porphyry  at  depth.  Will  the  gold  deposits  be  enriched 
when  they  encounter  the  porphyry  at  depth,  or  will  they  be  impoverished,  or  will 
they  not  be  affected  at  all?     These  are  questions  which  are  of  vital  importance. 

A  thin  section  of  the  feldspar-porphyry,  examined  under  the  microscope, 
shows  that  the  phenocrysts  of  feldspar  are  in  part  banded  and  in  part  without 
banding.  The  mineral  is  cloudy  and  somewhat  altered,  the  cloudiness  being  prob- 
a])ly  due  to  the  presence  of  kaolinite.  Hand  specimens  show  that  the  matrix  in 
which  the  phenocrysts  occur  is  in  places  green  and  in  places  pink  or  red.  The 
thin  section  shows  the  matrix  to  consist  of  feldspathic  material  partly  decomposed 
to  sericite  and  other  secondary  minerals.  Chlorite  also  occurs  in  the  matrix, 
which  probably  gives  it  a  greenish  colour  at  times.  In  addition  to  the  pheno- 
crysts of  feldspar,  there  are  also  a  few  smaller  phenocrysts  which  are  now  decom- 
posed to  sericite,  epidote  and  other  minerals. 

The  pink  feldspar-porphyry  was  not  observed  in  contact  with  the  felsite  or 
lamprophvre.  The  age  relation  between  the  porphyry  and  the  otiier  intrusives  is 
therefore  not  known.  A  two-inch  dike  of  feldspar-porphyry  Avas.  however,  seen 
cutting  the  felsite. 

There  is  also  an  outcrop  of  feldspar-porphyry  on  the  soutlnvest  part  of 
L.  2588,  on  the  southeast  face  of  the  hill.  It  has  phenocrysts  of  grey  or  pink 
feldspar  as  long  as  one-quarter  to  three-eighths  of  an  inch.  These  crystals  are  set 
in  a  fine-grained  pink  matrix.  This  porphyry  differs  from  the  piiik  feldspar- 
porphyry  west  of  York  lake  in  having  fewer  and  larger  phenocrysts  of  feldspar. 

Felsite  and  Lamproplujre. — The  felsite  intrusives  form  an  amazing  tangle 
of  dikes  between  York  and  Ava  lakes.  Not  all  of  them  are  shown  on  the  map. 
The  intimate  association  of  the  felsites  with  the  auriferous  veins  leaves  little  doubt 
that  there  is  some  genetic  connection  between  the  veins  and  the  intrusives. 

A  thin  section  of  one  of  these  felsite  dikes  at  shaft  No.  1  is  described  as 
being  made  up  of  quartz,  feldspar  and  a  few  small  grains  of  hornblende. 

Tlie  felsite  dikes  appear  to  grade  into  lamprophyre.  These  lamprophyre 
intrusions,  wliich  often  contain  inclusions  of  basic  rocks,  occur  for  the  most  part 
northeast  of  Ava  lake.  Hornblende  and  pyroxene-lamprophyre  are  both  found. 
Four  thin  sections  of  the  lamprophyric  rocks  were  examined  under  the  microscope. 
The  hornblende  and  augite  occur  in  phenocrysts  set  in  a  matrix  of  feldspar  which 
shows  banding  at  times.  Hornblende  also  may  occur  in  the  matrix.  Quartz  and 
biotite  are  found  in  subordinate  quantities.  These  lamprophyre  rocks  pass  into 
types  whicli  are  more  properly  called  syenites. 

Many  fine  grained,  small  dikes,  pink  or  grey  in  colour,  cut  the  Keewatin 
rocks  immediately  north  of  the  dam  between  Beaverhcuse  and  Ava  lakeN.  The 
Keewatin  is  consideraldy  altered  here,  and  epidote  is  developed  in  places  near  the 
larger  intrusions. 
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Pleistocene 

The  iiurtli  half  of  c4aims  L.  25ST  and  L.  .2588  and'  most  of  L.  25SU  are 
covered  with   deposits  of  clay. 

Ore    Bodies 

The  writer  did  not  have  access  to  the  company's  assay  plans  showing  the 
value  of  the  ore  bodies,  and  can  therefore  express  no  opinion  regarding  the  econ- 
omic possibilities  of  the  property.  It  may  be  remarked  again,  however,  that  the 
feldspar-porphyry  is  said  by  Burrows  and  Hopkins  to  be  similar  to  that  at  Kirkland 
lake. 

There  are  said  to  l)e  more  than  a  score  of  veins,  all  of  them  containing  gold, 
on  the  Argonaut  property.  Some  of  the  "  veins "  appear  to  consist  mainly  of 
felsite  or  feldspathic  material  in  which  occur  magnetite,  copper  pyrites,  joyrite 
and  gold.  Other  veins  are  made  up  mostly  of  calcite,  while  still  others  consist 
mainly  of  quartz.  It  may  be  added  that  copper  pyrites  is  a  characteristic  mineral 
in  many  of  the  ore  bodies.  Most  of  the  veins  strike  northeastward  and  have  more 
or  less  vertical  dips.  There  has  l)een  about  1,400  feet  of  underground  work  done 
up  to  the  spring  of  1920. 

Some  of  the  deposits  may  be  described  in  order  to  illustrate  the  character  of 
the  ore  bodies. 

Vein  Xo.  1  A  is  at  the  southwest  corner  of  L.  2587.  A  shaft,  known  as  Xo. 
2,  has  been  sunk  to  a  depth  of  75  feet,  and  125  feet  of  drifting  has  been  done  on 
the  50-foot  level. ^  The  shaft  was  full  of  water  in  the  summer  of  1919,  but  an  open 
cut  exposed  the  vein.  At  the  southwest  end  of  this  open  cut  the  character  of 
the  deposit  may  be  examined.  Commencing  at  the  southeast  corner  of  the  open 
cut,  it  is  seen  that  the  drst  13  inches  consist  of  basalt  which  is  intersected  by 
veinlets  of  calcite  and  pink  felsitie  or  feldspathic  material,  these  veinlets  being 
small  fractions  of  an  inch  in  diameter.  This  is  followed  by  14  inches  of  pink 
felsitie  or  feldspathic  material  containing  much  country  rock.  Calcite  and 
copper  pyrites  are  present  in  veinlets  and  in  disseminated  grains.  Xext  comes  a 
pinkisli-white  calcite  vein  two  to  four  inches  wide  containing  some  copper  pyrites; 
then  iscven  inches  of  basalt  containing  veinlets  of  calcite;  next  a  zone  15  inches 
wide  consisting  mainly  of  copper  pyrites  together  with  other  material.  This  is 
followed  by  30  inches  of  pink  felsitie  material  with  some  basalt.  Strinoers  of 
magnetite  fractions  of  an  inch  wide  cut  the  pink  material.  This  gives  a  total 
width  to  the  southwest  face  of  the  open  cut  of  about  7  feet.  It  will  be  seen  that 
quartz  forms  little  or  no  part  of  this  particular  deposit.  The  large  amount  of 
felsitie  or  feldspathic  material  shows  that  there  is  in  all  probability  some  connection 
between  the  felsite  dikes  and  the  origin  of  the  deposits. 

Another  vein,  which  was  referred  to  as  the  "  new "  vein  at  the  time  of  our 
examination  in  the  summer  of  1919,  occurs  about  100  yards  south  of  the  north- 
west corner  of  L.  2586,  near  a  diamond-drill  hole.  Tliis  vein  is  not  shown  on  the 
map  acc<)m])anying  the  report.  It  strikes  nortb  35°  east  and  has  l)een  stripped 
for  abont  4n  feet.  The  vein  consists  of  magnetite,  copper  ])yrites,  quartz  and 
])iiik  feldspathic  material.     A  section  across  a  certain  part  of  tbe  vein  was  found 


'Ont.  Bur.  Mines,  Vol.  XXIV,  Part  T,  191.5,  p.   145. 
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to  be  made  up  as  follows: — there  are  first  three  or  four  inehes  of  mac^netite  and 
copper  pyrites  which  stand  out  s]iar))ly,  on  the  surface,  from  the  Iveewatin  wall 
rock  and  the  next  material  to  be  mentioned.  This  latter  consists  of  13  inches  of 
pink  feldspathic  substance  together  witli  some  Keewatin  wall  rock.  The  next 
zone  consists  of  five  inches  of  copper  pyrites  and  magnetite  and  some  pink  feld- 
sp.^Lhic  material;  this  is  followed  l)y  five  inches  of  pink  material.  The  total  width 
of  the  cross-section  is  about  27  inches.  Tt  will  be  noted  that  tliere  is  little  or  no 
quartz  in  this  particular  cross-section  of  the  vein.  The  pink  feldspathic  material 
is  a  prominent  feature  in  the  dej)osit,  again  suggesting  the  connection  between  the 
intrusions  of  felsite  or  feldspar-porphyry  and  the  origin  of  the  ore  Ijodies. 

The  deposit  on  which  shaft  Xo.  1  lias  been  sunk  lies  al)out  2-:-0  feet  southeast 
of  the  mill  and  consists  of  a  pink  dike  ]-f  feet  wide  described  by  A.  G.  Burrows 
as  a  felsite.  It  is  made  u]i  of  a  fine-grained  quartz-fehlspar  matrix  in  which  occur 
a  few  crystals  of  hornl)lende.^  A  shaft  has  ])een  sunk  to  a  depth  of  102  feet,  and 
'12  feet  of  cross-cutting  has  been  done  on  the  85-foot  level.-  This  shaft  was  begun 
on  a  vein  of  magnetite  four  or  five  inches  wide  in  the  dike.  Other  small  veinlets 
of  magnetite  are  also  found  in  the  dike.  A  small  amount  of  copper  pyrites  and 
quartz  accompanies  the  magnetite.  Native  gold  occurs  in  these  magnetite  veinlets. 
This  felsite  dike  is  ynirt  of  a  complex  system  of  dikes  occurring  Ijetween  York  and 
Ava  lakes.  Some  of  these  dikes  are  shown  on  the  geological  ma]i  accompanying 
the  report. 

The  feldspar-]K>rpliyry.  at  tlie  bridge  over  the  river  between  York  and  Ava 
lakes,  contains  small  strin.<i-ers  of  quartz.  Tt  is  stated  that  gold  may  be  panned 
from  the  porphyry  at  this  point. 

The  band  of  ankerite.  runnin.g  to  the  soutliwest  of  Beaverhouse  lake,  has  had 
considerable  trenching  and  blasting  done  on  it  in  past  years.  No  mining  opera- 
tions were  being  carried  on  along  this  band  in  the  autumn  of  1919.  As  a  matter 
of  curiosity  tlie  writer  took  a  hand  specimen  of  tlie  ankerite  for  assay.  "W.  K. 
McNeill,  Provincial  Assayer,  reported  that  it  contained  $2.40  in  gold  per  ton. 

In  the  latter  part  of  1919  and  the  early  part  of  1920  the  Argonaut  gold 
company  was  concentrating  its  efforts  on  No.  '^  shaft,  which  is  at  the  north  end 
of  York  lake  near  the  shore.  At  the  end  of  ^larch  lf)20  this  shaft  had  been 
sunk  to  a  depth  of  204  feet.  On  the  100-foot  level  a  small  amount  of  woik  had 
been  done  and  lenses  of  ore  encountered  which  were  not  sufficiently  continuous 
to  encourage  further  work.  About  50  feet  of  drifting  was  done  on  one  vein 
and  100  feet  on  anotlier.  On  the  200-foot  level  these  veins  were  cross-cut,  the 
cross-cut  l)eing  170  feet  long.  Tlie  ore  on  this  level  was  said  to  be  higher  in  grade 
l.lian  on  the  100-foot  level.  Aliout  150  feet  of  drifting  was  done  on  the  200-foot 
level  on  one  of  these  veins,  No.  286,  the  latter  apparently  the  equivalent  of  No. 
180  on  tlie  level  above.     On  the  other  vein.  No.  216.  a  drift  100  feet  long  was  run. 

It  is  the  intention  of  the  compaiiy  to  cross-cut  from  the  200-foot  level  of 
shaft  No.  3,  southwest  to  intersect  the  feldspar-porphyry.  At  the  end  of  Marclv 
1920  a  cross-cut  120  feet  long  had  already  been  run  witli  that  object  in  view. 

'Ont.  Bur.  Mines,  Vol.  XXVI,  1917,  p.  254. 

'Ont.  Bur.  Minos,  Vol.  XXIV,  1915,  Part  I,  p.  145. 
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Office  and  mill,  Aijiouaut  goh\  mine,  looking  east.     Beaveihouso  lake  is  in  the 
distant  background,  York  lake  in  the  foreground. 


0 


Mine  workings  at  Argonaut  Gold.  Limited,  on  west  side  of  York  lake.     The  mill 
is  on  the  east  side  of  the  lake. 
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Stamps  at  Arr;'0)iaut  gold  mine,  Gauthiev  township,  showing  quadrant  plate. 


Mill  at  Argonaut  gold  mine,  township  of  Gautliior. 
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Origin  of  the  Ore  Bodies 

It  is  proliable,  as  suggested  by  A.  G.  Burrows,  tb.at  tbe  ore  Iwdies  owe  tbeir 
oi'igin  to  the  iiitrusions  of  felsite  and  feldspar-porpliyry  which  cut  the  Keewatin. 
Indeed,  some  of  the  deposits  are  simply  felsite  dikes  which  have  been  mineralized 
hy  tbe  introduction  of  copper  pyrites,  magnetite,  gold  and  other  minerals. 

The  geological  history,  in  a  general  way,  of  tlie  deposits  appears  to  bo  some- 
what as  follows:  the  Keewatin  rocks  Avere  fractured  and  tliese  fractures  were 
intruded  l)y  dikes,  or  irregular  masses,  of  feldspar-porphyry,  felsite  and  lampro- 
pbyre.  After  these  intrusioiis  had  consolidated,  cracks,  in  some  instances,  were 
formed  in  the  felsites ;  then  magnetite,  copper  pyrites,  calcite  and  other  minerals 
were  introduced.  It  is  quite  clear  tliat  some  of  the  calcite  veins  are  younger  than 
tbe  dikes,  since  on  claim  L.  25SG  a  calcite  vein  cuts  across  a  felsite  dike. 

Milling  Operations 

The  15-stamp  mill  on  the  property  was  remodelled  during  tbe  summer  of 
1919  by  John  E.  Hardman.  The  plant,  as  it  now  stands,  in  March,  1920,  is 
simply  used  for  testing  purposes.  Tbe  intention  is  to  construct  a  ;300-ton  mill.  Mr. 
IFardman  has  very  kindly  furnished  tbe  writer  with  the  following  description  of 
milling  operations. 

The  mill  was  remodelled  solely  to  aet  as  a  test  mill,  so  that  data  might  be  obtained  for 
the  construction  of  a  large  mill  that  would  successfully  extract  the  largest  possible  percentage 
of  the  total  values  contained  in  the  ores.  The  present  mill  was  not  intended  to  produce  bullion 
commercially  and  permanently. 

The  mill  contains  15  stamps  of  the  ordinary  pattern,  each  weighing  1,250  pounds; 
these  drop  100  times  per  minute  and  discharge  through  "  Tyler "  wire  screens  having  an 
aperture  of  about  .55  mm. 

The  batteries  have  an  inside  "V"  plate,  an  outside  splash  plate  S  inches  wide,  a  "quad- 
rant "  plate  with  a  radius  of  9  inches  and  the  usual  8  feet  of  table  plate.  The  mercury  traps 
are  of  the  usual  Homestake  t}-pe  and  all  the  table  tails  run  through  a  4-ft.  clean-up  pan 
before  passing  to  the  concentrating  tables. 

It  is  not  probable  that  the  new  mill  will  use  stamps  to  comminute  the  ore,  as  it  has  been 
proved  that  this  can  be  done  more  cheaply  by  other  machines  that  are  not  so  expensive  to 
erect  or  build. 

The  main  items  that  are  desired  from  the  test  mill  are:  (a)  the  average  value  in  free 
gold  that  is  amenable  to  amalgamation;  (&)  the  percentage  of  metallic  sulphides  in  the  ore 
and  the  gold  values  therein  contained;  (c)  the  gold  values  in  the  non-metallic  tails.  The 
necessity  for  (&)  arises  from  the  fact  that  the  Arognaut  sulphides  are  cupriferous,  carrying 
from  3  to  12  per  cent,  of  metallic  copper,  and  putting-  their  treatment  quite  outside'  the 
usual  cyanide  methods.  A  process  is  now  being  devised  that  promises  to  recover  both  copper 
and  gold  values  at  a  favourable  cost  so  that  both  metals  will  help  the  profits. 

The  results  that  have  so  far  been  obtained  from  working  some  2,000  tons  have  been  very 
satisfactory;  the  average  amalgamation  recovery  being  68  per  cent,  of  total  assay  value, 
and  the  values  in  the  concentrates  averaging  but  17  to  18  per  cent,  of  total  gold  values.  The 
15  per  cent,  in  the  final  tails  yields  its  gold  to  a  dilute  cyanide  solution. 

Argonaut  Gold,  Limited,  will  not  decide  on  either  the  process  or  the  equipment  of  the  now 
mill  until  a  sufficient  number  of  tests  have  been  made  on  the  red  porphyry  ore  that  underlies 
the  Keewatin  basalts.  A  cross-cut,  No.  203,  is  now  driving  to  cut  this  porphyry  ore,  but  is 
not  expected  to  reach  it  before  midsummer;  it  is  possible  that  a  difierent  mineralization  may 
demand  additional  niceties  or  equipment  in  the  mill. 
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GOWQANDA  SILVER  AREA 

By 
A.  G.  Burrows 


Introduction 

The  writer  spent  nearly  two  weeks  in  September  and  October,  1919,  in  niakinir 
a  brief  examination  of  the  recent  developments  in  Gowganda,  particularly  in  the 
vicinity  of  ]\Iiller  lake.  A  freolog'ical  map  of  six  townships  was  published  by  the 
Bureau  of  Mines  in  1910.  accompanyino-  the  report  that  appeared  in  A'olume  XIX. 
Part  2.  The  Geological  Survey  of  Canada  published  a  2nap  covering  a  wider  area 
to  accompany  Memoir  Xo.  33,  "  The  Geology  of  Gowganda  Mining  Division.''  191.]. 
by  "\V.  H.  Collins.  The  reader  is  referred  to  these  reports  and  maps  for  a  general 
description  of  the  geology  and  the  properties  in  operation  at  tliat  time. 

Location 

Tlie  vilhige  of  (iowgauda  ^  is  about  twenty-seven  miles  by  wagon  road  west  of 
the  town  of  Elk  Lake,  tlic  tt'rmiiuis  of  the  T.  and  X.  0.  railway  branch  line  from 
Earlton. 

Silver  was  discovered  in  19(18  in  the  vii-inity  of  ^filler.  Lcroy  and  Cah-itc  lakes, 
and  later  in  the  fall  of  the  same  year  to  the  west  of  Gowganda  lake.  The  latter 
discoveries  caused  a  wide-sju-ead  ru<h  and  the  staking  of  most  of  the  surrounding 
area. 

Development 

From  that  time  to  the  ])resent  there  have  been  shipments  of  silver  ore  from 
Gowganda.  derived  from  properties  near  ^liller  lake,  west  of  Gowganda  lake,  and 
cast  of  Calcite  lake.  The  great  ])repon(lerance  of  the  ore  shipped  has  come  from 
northwest  of  Miller  lake.  Several  shipmen.ts  of  higb-grade  silver  ore  have  been 
made  from  the  Mann  ridge  west  of  Gowganda  lake.  In  1910.  1911  and  1912  the 
]\Iillerett  mine  was  the  ihief  producer,  and  since  that  time  the  Miller  Lake  O'Brien. 
The  latter  de])osit  has  sujjplied  most  of  the  silver  ore  yet  shipped  from  Gowganda. 
With  the  exception  of  an  ore  shoot  in  conglomerate  in  the  Millerett  mine,  whicli 
])roduced  about  ."iOO.dOO  ounces  of  silver,  all  the  ore  to  the  end  of  1919  has  come 
from  the  diabase  sill.  From  190!)  to  the  end  of  1919  the  total  production  was 
appi'oximately  ."),l.")ii.l  o'^  ounces. 

GOWGAXDA  PKODUCTIOX. 

Year.  Ounces  Silver. 

1910  481,52.^ 

1911  468,687 

191L'  549,976 

191;'.  502,.-',70 

1914     ."',99,300 

1915     242,229 

1916     360,670 

1917     1,064,6.35 

191S     638,198 

1919     722,564 

Total    5,430,152 

'  The  location  of  Gowoamla  is  indicated  on  the  key  map.  pajie  2S. 
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Qeology 

Tlie  rocks  at  Gowgaiida  are  in  general  similar  to  tliose  at  Cobalt.  The  oldest 
are  of  Iveewatin  age,  consisting  chiefly  of  greenstones  and  basic  tufl:s,  with  minor 
volume  of  light-coloured  porphyritic  rocks  and  iron  formation.  Pillow  structure 
in  lava  is  rare,  but  was  observed  north  of  number  one  post  of  W.  J.  1  (1702).  east 
of  Leroy  lake.  Tufaceous  rocks  are  prominent  around  Leroy  lake  and  south  of 
Everett  lake.  These  old  rocks  are  frequently  very  schistose.  Intruding  them  arc 
granite  and  syenite,  of  Laurentian  or  Algoman  age.  On  the  eroded  surface  of  the 
Keewatin  rocks  and  the  granite  and  syenite,  sedimentary  rocks  of  the  Cobalt  series 
were  deposited,  and  these  have  been  little  disturbed.  They  usually  dip  at  low 
angles,  but  occasionally  reach  dips  of  45°,  shown  a  mile  east  of  Lost  lake  on  the 
government  road. 

Later  than  all  these  rocks  are  diabase  sills  that  are  here  and  there  exposed  by 
erosion,  in  large  volume.  They  not  only  intrude  the  Cobalt  series,  but  in  places  cut 
below  the  contact  of  this  series  with  the  older  rocks.  Tliis  is  illustrated  in  the 
vicinity  of  Miller  lake,  where  an  area  of  Keewatin,  overlain  in  ]iart  by  conglomerate, 
and  about  two  miles  in  width,  lies  on  the  diabase  sill.  Erosion  has  removed  large 
volumes  of  the  sill,  which  is  also  concealed  by  overlying  rocks,  where  it  dips  under 
them.  There  are  several  fresh-looking  dikes  of  diabase  throughout  the  area, 
particularly  in  the  Keewatin  and  in  the  granite  and  syenite,  which  may  be  of 
similar  age  to  the  sill  diabase.  Li  addition,  a  number  of  dikes  of  quartz  diabase 
and  olivine  diabase  intrude  the  sill  diabase,  and  arc  therefore  the  youngest  rocks 
in  the  area. 

While  the  relationship  of  the  sill  diabase  to  the  other  rocks  has  not  been  studied 
closely,  there  are  a  number  of  contacts  throughout  the  area  showing  its  sill-like 
character.  Northeast  of  Elkhorn  lake  the  diabase  dips  under  the  sedimentarie^ 
at  about  20°  E.  South  of  Shanty  lake  it  overlies  the  slate  almost  horizontally. 
About  seven  hundred  feet  west  of  the  Miller  Lake  O'Brien  road  there  is  an  erosive 
remnant  of  sill  diabase  overlying  sedimentaries.  Erom  this  patch,  only  a  few  inches 
in  thickness,  the  diabase  can  be  followed  northeasterly  with  increasing  thickness 
to  Miller  lake,  where  it  dips  under  the  Keewatin.  In  the  former  j^lace  the  lower 
or  foot  wall  of  the  diabase  is  exposed,  and  in  the  latter,  the  upper  or  hanging  wall. 
The  westerly  side  of  the  diabase  sill,  exposed  to  the  west  of  Miller  lake,  was  fol- 
lowed from  near  Everett  lake  to  the  main  wagon  road,  and  only  at  the  latter  place 
was  the  actual  contact  observed.  At  another  time  the  westerly  edge  of  the  sill 
to  the  east  of  Everett  lake  was  observed  to  show  the  diabase  above  the  sedimentary 
rocks,  hence  it  is  evident  that  this  contact  represents  the  lower  or  foot  wall  of  the 
diabase.  Directly  west  of  the  Miller  Lake  O'Brien  mine  there  is  a  prominent 
conglomerate  ridge,  much  higher  than  the  diabase  just  east  of  it;  consequently 
the  contact  in  this  vicinity  must  have  been  quite  steep.  This  contact  becomes 
gradually  flatter  toward  the  south,  and  at  the  main  road  it  is  nearly  horizontal. 
TJie  columnar  jointing  observed  repeatedly  in  the  diabase  sill  west  of  Miller  lake 
suggests  a  sill  rising  to  the  west.  That  the  westerly  side  of  the  diabase  sill  exposed 
to  the  west  of  Miller  lake  is  the  footwall,  was  recognized  by  G.  M.  Colvocoresses,  at 
one  time  manager  of  the  Millerett,  who  remarks : 


To  aooompany  report  by  A,  G.  Bw 


Volume  XXIX,  Part  3,  Ontario  Department  of   Mines,  1910. 


Ideal  Sections,  A-G-B,  C-D  and  E-F,  showing    relationship  of  the  diabase  sill  to  the  older  rocks. 
Horizontal  scale  same  as  plan ;  vertical  distances  not  to  scale,  hence  only  general  relalioiiship  is  indicated. 

LEGEND 

■       Ev]       E       n      m 

Kee-watm  Granite  Conglomerate  Diabase  Dia'base  dike 

Shaft 


Road 


Geolo^cal   Boimdaries 

(aefinsdr  (assumea) 


Scale:  3000    Feet   to    I    Inch 

0  3000  6000  9000 


Geological  plan  of  part  of  the  Gowganda  Silver  Area,  scale  3,000  feet  to  the  inch,  showing  Sections  in  the  vicinity  of  Miller  Lake. 
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The  Huroniau  rocks  iinclerlying  the  particular  sill  on  which  the  O'Brien  and  Millerett 
are  located  are  very  clearly  exposed  less  than  a  mile  west  of  these  properties,  and  prospectinj; 
there  has  so  far  had  no  good  results.  It  would  seem,  nevertheless,  that  the  claims  thus 
located  would  merit  particularly  thorough  development  if  Professor  Miller's  theory  as 
deduced  at  Cobalt  is  in  any  measure  applicable  to  the  Gowganda  district.  Professor  Miller 
states  that  at  Cobalt  85  to  90  per  cent,  of  the  production  has  come  from  the  veins  found 
in  the  foot  wall  of  the  diabase  sill,  and  it  is  strange  that  up  to  the  present  time  absolutely 
notliing  has  been  found  in  the  foot  walls  of  the  several  diabase  intrusions  which  carry  silver 
in  the  Gowganda  district.' 

The  liaiioiiig-wall  side  of  the  diabase  is  exposed  in  the  underoTOund  workings 
of  the  Milkn-  Lake  O'Brien  and  the  Ca.^tle  (Pi.S.r.  106).  showing  an  average  dip 
of  contact  of  about  20°  northeasterly.  To  the  south  of  Leroy  hike,  near  the  road, 
the  contact  of  the  underlying  diabase  and  the  Keewatin  is  well  exposed,  and  is 
probably  not  greater  than  30°  to  the  northwest.  One  chain  south  of  No.  1  post 
of  H.E.  Tlo  (495),  the  diabase  sill  shows  a  steep  contact  of  60°  below  the  Keewatin. 
a  small  area  of  which  is  separated  from  the  larger  area  west  of  Leroy  lake.  On 
tlie  east  side  of  claim  W.J.  16  (279)  the  diabase  sill  has  a  steep  contact  with  a 
fresh-looking- diabase  dike  that  intrudes  the  Keewatin.  The  diabase  sill  is  later 
than  the  diabase  dike,  which  in  the  early  mapping  was  considered  part  of  the  sill. 

Little  geological  work  of  a  structural  kind  has  been  done  on  the  diabase  con- 
tacts on  the  "  jNIann  "  ridge,  west  of  (lowganda  lake.  Geo.  E.  Eogers.  who  lately 
operated  the  Boyd-Gordon,  Mann  and  Labrick  properties,  informed  the  writer  that 
mhiing  operations  at  the  Boyd-Gordon  sliowed  the  diabase  to  underlie  the  sodi- 
mentaries  at  its  west  contact  and  at  the  Labrick  to  underlie  also  the  sedimentaries 
on  the  east  contact.  Both  these  contacts,  therefore,  represent  up])er  contact- 
exposed  by  erosion,  wliich  suggests  that  the  diabase  arched  up  into  the  older  rocks. 
Tlie  deposits  of  silver  found  in  this  vicinity  were  consequently  in  the  upper  part 
of  the  diaba.'se  sill,  a  part  of  which  had  been  removed  by  erosion. 

Xo  definite  information  is  as  yet  available  regarding  the- actual  thickness  of 
the  sill  near  Miller  lake.  A  diamond-drill  hole  put  down  in  the  diabase  on  claim 
W.J.  lo  (110),  southeast  of  Miller  lake,  penetrated  485  feet  of  dialjase  before 
entering  the  Keewatin  greenstone  foot  wall.  This  was  about  half  a  claim  width 
south  of  the  hanging-wall  contact  exposed  on  the  surface,  so  that  a  certain  thick- 
ness of  diabase  had  been  eroded  at  the'  drill  location.  The  attitude  of  the  sill  belo\v 
the  Keewatin  area  between  Miller  and  Leroy  lakes  has  l)een  explored  on  only  a 
few  claims  to  the  northwest  of  Miller  lake;  consequently  the  sections  showing  the 
geological  relationslii[)s  are  not  to  scale  vertically,  and  the  attitude  of  tlie  sill  can 
only  be  roughly  indicated.  Exploratory  Avork  by  means  of  diamond-drilling  is 
necessary  to  prove  thickness  of  formation  away  from  the  surface  contacts,  and  the 
geological  conditions  would  warrant  some  work  of  this  nature  being  ]ierformed. 

Silver  Deposits 

The  study  of  the  silver  occurrences  at  Cobalt  has  shown  the  ore  deposits  in  that 
locality  to  have  a  close  relation  to  the  intrusion  of  a  diabase  sill.-  The  ore-bearing 
veins  occur  in  rocks  that  were  originally,  or  are  now,  below  the  diabase  sill,  in  the 
sill  itself,  or  in  rocks  above  the  sill. 

'Gowganda  iv.  litll,  Canadian  Mining  .Tournal,  Apr.  1.5tli,  1912. 

-The  Col)alt-Nickel  ArsiMiides  and  Silver  Deposits  of  Temiskaming.  P.ureau  of  Mines. 
Out.,  Vol.  XIX,  Pt.  II.  p.  .5. 
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By  far  tlie  greatest  ])ro(luctioii  has  come  from  the  formation?  that  were  hclow 
the  diabase  sill,  chiefly  from  tlie  conglomerate  and  slate  of  the  Cobalt  series  and 
also  from  Keewatin  greenstone,  which  have  been  exposed  by  the  erosion  of  part 
of  the  overlying  sill  in  the  vicinity  of  Cobalt  and  Kerr  lakes,  and  to  a  certain  extent 
in  formations  l)elow  the  sill,  where  it  is  still  in  place. 

Tlie  productive  veins  in  the  diabase  have  occurred  in  the  \ipper  or  lower  part 
of  the  sill,  i.e..  in  proximity  to  the  upper  or  lower  contact,  the  greater  part  of  tlie 
production  coming  from  veins  toward  the  lower  ])art  of  the  sill,  as  in  No.  3  vein  at 
the  Kerr  lake  mine  and  veins  at  the  O'Brien  mine. 

The  production  from  veins  in  rocks  al)ove  the  sill  has  l)een  chietly  from  the 
southeast  part  of  the  Cobalt  cam]),  where  the  sill  dips  under  a  tliickness  of  Keewatin 
formations.  For  example,  at  the  Temiskaming  mine  the  top  of  tlie  diabase  sill  is 
al)0ut  300  feet  l)elo\v  the  present  surface  and  the  l)ottom  of  the  sill  nearly  l.GOO 
feet. 

The  production  from  (iowgaiula  has  l)ce)i  chiefly  from  veins  in  tjie  diabase  and. 
as  far  as  can  I)e  judged  at  the  present,  mostly  from  the  u])per  part  of  the  sill,  where 
it  has  been  exposed  by  erosion  of  the  overlying  rocks,  aiul  also  where  it  dips  gently 
under  the  overlying  rocks,  as  shown  in  workings  at  the  Miller  Lake  O'Brien  mine. 
A  part  of  the  production  has  l)een  from  an  oi-e  shoot  in  conglomerate,  which  is  on 
tiie  hanging-wall  side  of  the  diabase  sill  at  tlie  old  ^lillerett  mine  near  ^[iller  lake. 

Some  silver  ore  is  being  mined  and  sbijiped  from  veins  that  occur  in  .the  lower 
part  of  the  diabase  sill  at  the  Bonsall  mine.  The  mine  workings  are  about  700  feet 
east  of  the  lower  contact  of  the  diabase  sill  with  the  Keewatin. 

A  silver-hearing  vein,  striking  east  and  west,  has  l)een  recently  discovered  in 
Keewatin  on  the  Castle  property,  ]^.S.C.  101.  The  Keewatin  overlies  the  diabase 
sill,  which  is  exposed  at  the  surface  100  feet  west  of  the  discovery.  Shipments  of 
high-grade  silver  ore  have  been  made  from  this  deposit. 

No  silver  ore  has  yet  been  produced,  as  at  Cobalt,  from  the  formations  that 
were  once  below  the  dial)ase  sill  and  are  now  exposed  by  erosion.  Under  favourable 
conditions  one  would  expect  that  silver  ore  would  occur  in  some  parts  of  this  area, 
where  the  footwall  is  exposed  in  proximity  to  the  diabase. 

Veins 

There  are  several  strong  veins,  carrying  smaltite  and  niccolite,  in  the  Keewatin 
greenstone  and  conglomerate  of  the  Col)alt  series,  in  the  area  north  of  Miller  lake. 
These  veins  are  in  the  rocks  overlying  the  diabase  sill.  So  far  no  silver  ore  has  l)een 
fouiul  in  them,  except  tlie  ore  shoot  in  the  conglomerate  at  the  Millerett  mine,  but 
for  the  most  part  tliese  veins  have  not  been  prospected  other  than  by  shallow  pits 
or  shafts.  The  ore  shoot  in  the  Millerett  conglomerate  did  not  carry  into  the 
underlying  Keewatin.  However,  the  structure  of  these  veins  should  warrant 
further  operations  to  determine  tlieir  relation  to  the  underlying  diabase,  with  the 
possibility  of  encountering  silver  ore  on  a  change  of  formation.  Some  silver  was 
obtained  in  a  calcite  vein  carrying  smaltite,  niccolite  and  native  l)ismuth  in  Kee- 
watin, at  the  Dodds  claim,  uorthcast  of  Leroy  lake.  The  attitude  of  the  diabase 
.southwest  of  this  location  suggests  that  it  is  dipping  steeply  lielow  the  Keewatin. 
Native  silver  has  also  been  found  in  veins  on  the  Collins  claim,  west  of  Leroy  lake, 


1920 


Gowganda  Silver  Area 


81 


which  occur  along  the  contact  of  a  i]ial)a<e  dike  and  Iveewatin  tuffs.  This  occur- 
rence is  also  in  rocks  overlying  the  diaha-e  sill.  Whether  this  dike  of  dia'iase  is 
older  than  the  underlying  sill  diabase  or  is  an  offshoot  dike,  is  not  known.  Some 
cobaltite  has  been  obtained  in  veins  on  claim  W.D.  962  (1283),  in  Keewatin  for- 
mation, to  the  northeast  of  Gowganda  lake.  The  sill  which  rises  to  the  west  of 
Miller  lake  has  been  removed  by  erosion  from  an  area  East  of  fTOWganda  kke.  the 
surface  rocks  being  Iveewatin.  intruded  by  numerous  dikes  of  diabase,  and  rocks  of 
the  Cobalt  series. 

WORKING    PROPERTIES 

Miller  Lake  O'Brien 

The  Miller  Lake  O'Brien  mine  com})rises  a  group  of  claims  to  the  northwest 
of  Miller  lake.  They  were  formerly  the  Gates  claims,  on  which  discoveries  of 
native  silver  and  smaltite  were  minlv  in  1008.     Later  the  ^lillerett  mine  wa<  pui'- 


.Miller  Lake  O'Biien  mine,  Go\vj;;ui(la. 

chased  by  the  Miller  Lake  O'Brien  ("om])any.  The  first  development  was  done  on 
veins  with  a  general  north  and  south  strike,  lying  near  the  line  between  claims 
E.S.C.  90  (654)  and  R.S.C.  91  (G5.3).  Of  these  the  most  important  were  known 
as  Xo.  2  vein  system,  which  i)roduced  most  of  the  ore  in  the  early  years  of  the  mine. 
Develo])ment  showed  the  veins  of  this  system  to  dip  steeply  to  the  west,  with  the 
pitch  of  the  ore  shoots  to  the  south.  Of  this  system,  the  foot-wall  veins  have  been 
the  most  productive.  The  ore  shoot  in  the  hanging-wall  veins  diil  not  extend  to 
the  lio-foot  level,  whereas  the  foot-wall  ore  l)ody  continued  nearly  to  the  350-foot 
level.  Each  of  these  series  carried  two  or  more  veins,  which  were  sufUcientlv  close 
together,  where  the  ore  shoots  occurred,  to  allow  mining  in  one  sto])e.  The  veins 
were  generally  from  two  to  five  inches  wide,  and  in  the  ore  shoots  individual  veins 
were  not  always  productive,  but  where  one  was  barren,  a  parallel  vein  would  carrv 
the  high  grade  ore.  Very  little  ore  was  taken  from  this  system  above  the  Gn-foot 
level.  The  greater  proportion  of  the  silver  values  was  con  lined  to  the  veins  them- 
selves, there  being  only  a  small  impregnation  of  the  wall  rock.     Strong  east  and 
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west  faults  dipping  30°  north  were  encountered  in  the  Avorkings  on  Xo.  2  system. 
In  developing  this  vein  system  a  series  of  cross-veins  was  encountered  south  of  the 
sliaft.  on  the  350-foot  level,  having  an  east  and  west  strike.  This  series  of  veins  is 
known  as  the  cross-system  and  dips  to  the  south  at  a  high  angle.  An  ore-shoot 
was  found  on  the  250-foot  level,  and  was  stoped  a  short  distance  ahove  the  140-foot 
level.  It  was  followed  down  helow  the  400-foot  level  with  decreasing  length  along 
the  drifts. 

The  latest  discovered  ore  system  is  known  as  the  "Flynn.*'  The  first  ore  was 
encountered  on  the  350-foot  level.  A  long  east  and  west  drift  had  crossed  a  very 
pronounced  north  and  south  fault,  dipping  50°  east,  and  a  northerly  cross-cut  had 
intersected  No.  6  vein,  which  w^as  followed  to  a  second  fault,  striking  east  and  west 
and  dipping  30°  to -40°  north.  Ore  was  found  in  No.  6  vein  above  this  fault. 
From  this  discovery  the  development  was  extended  to  a  number  of  veins,  the  prin- 
cipal of  which  are  No.  6,  No.  7  N.,  No.  7  N.W.,  etc.  On  stoping  No.  6  above  the 
350-foot  level  it  was  found  to  join  No.  7  N.,  producing  the  greatest  width  of 
high-grade  found  in  the  mine,  where  one  portion  of  the  vein  was  three  feet  wide,  of 
high-grade  silver,  smaltite  and  calcite.  Later,  in  drifting  on  No.  7  vein  on  the 
350-foot  level,  portions  of  it  were  of  high-grade  ore  two  feet  wide.  In  this  rich 
section  of  the  "  Flynn  "  system  the  stope  was  14  feet  in  width,  in  places  of  high- 
gi'ade  veins  and  mill  rock.  Development  in  this  part  of  the  mine  threw  light  on 
the  ore  relationships.  The  workings  show  that  the  high-grade  values  did  not 
extend  into  the  Keewatin,  while  the  veins  themselves  became  more  indefinite, 
branching  into  stringers  carrying  galena,  copper  pyrites  and  other  common  min- 
erals. The  contact  as  determined  at  a  few  points  in  different  parts  of  the  mine 
dips  from  30°  to  20°  (with  the  sill  diabase  below  the  Keewatin  greenstone),  grad- 
iially  flattening. 

Development  has  shown  the  aforementioned  east  and  west  fault  to  be  gen- 
erally the  lower  boundary  of  the  ore.  The  veins  carrying  the  ore  are  said  to  have 
been  only  slightly  displaced  by  the  fault.  One  vein,  No.  7  N.W.,  was  observed  to  have 
been  faulted  about  three  feet.  In  this  vein  the  east  and  west  fault  is  not  the  lower 
boundary  of  the  ore,  since  ore  was  being  stoped  from  it  on  the  400-foot  lev^l  below 
the  fault.  The  ore  occurs  in  the  diabase  below  the  Keewatin  greenstone,  while  the 
main  ore-shoots  pitch  to  the  north,  being  controlled  by  the  Keewatin-diabase  eon- 
tact  and  the  east  and  west  fault,  the  ore  not  necessarily  coming  close  to  the  contact. 
In  developing  vein  No.  7  N,  which  carries  the  principal  ore  body,  an  inclined  winze 
(87°  W)  has  been  carried  from  the  350-foot  level  to  the  525-foot  level,  and  the  ore 
from  this  and  other  veins  is  developed  from  the  several  levels. 

Development  at  this  mine  on  E.S.C.  90  and  91  has  shown  all  the  ore  so  far  to 
be  in  the  diabase.  The  early  workings  at  No.  2  vein  system  were  in  the  diabase,  but 
outcropped  at  the  surface,  where  only  a  small  portion  of  the  sill  had  been  eroded. 
Later  work  being  in  the  diabase  below  the  Keewatin,  it  has  been  determined  that 
silver  ore  occurs  at  greater  depth  from  the  j)resent  surface,  depending  roughly  on 
the  Keewatin-diabase  contact.  The  silver  ore  occurs  in  the  upper  portion  of  the 
diabase  sill  in  proximity  to  the  contact. 

The  ore  is  partially  dependent  on  faulting  conditions,  as  shown  in  the  workings 
of  the  Flynn  system. 


1920 


Qowganda  Silver  Area 


83 


"Run  ofMire'o^e 


To  Af///  "Pickers  Spec/a/  '< 


Dry/ng,  Bogg/'ng, 
lye/'p/i/ngi  S,  Shipping 


De  water 


"High  Grade" 
Cobbing  S,  Shipping 


5ST-'oi 


5  Stomps 


B/^esh 


6  Mesh 


Ccarse 


A/°3Deister  rfiM/inos 


circuit    yvith  /?>// 


^S/i^ef'^Oi'T^^uOe  V// 


'c/iow  Sett/ing  Tank 
'for  sh'mes  from  toO/es 
oncf  Tube  fi///s. 


\>i 


Flow  sheet,   Miller  Lake  O'Brien  mine. 
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The  treatment  of  the  ore  is  sliowii  l)y  the  flow  sheet  diagTam,  page  83.  The  ore, 
after  passing  through  the  high-grade  and  waste-sorting  treatment  at  the  main 
shaft,  is  hauled  in  trains  of  2-ton  ears  to  the  incline  at  the  mill  hy  a  gasoline  motor. 
The  cars  are  drawn  up  the  incline  singly  liy  a  hoist  to  the  mill  ore  hin.  About  35 
tons  of  ore  are  treated  daily  in  the  mill.  The  mill  was  operated  originally  by  the 
Millorett  Mining  Company,  and  is  situated  aljout  a  quarter  of  a  mile  north  of  the 
main  shaft. 

Power  for  the  mine  and  mill  is  supplied  by  a  hydro-electric  development  at 
tlie  foot  of  Gowganda  lake.  The  natural  fall  is  21  feet,  but  l)y  a  dam  it  is  raised  to 
30  feet  and  the  installation  is  capable  of  devel()])ing  5110  horse  ])ower.  The  trans- 
mission line  is  214  miles  in  length  and  tlio  voltage  4.(100.  About  300  horse  power 
is  required  for  the  mine  and  mill;  in  di-y  seasons,  owing  to  the  lack  of  storage,  this 
requirement  is  not  always  met. 

Castle  Mining  Claims,   R.S.C.   106  and   R.S.C.  92  (632). 

Considerable  exploratory  work  has  been  done  on  these  claims  by  the  Trethewey 
Mining  Company  with  a  view  to  prospecting  the  diabase  formation  which  occurs 
beneath  the  Keewatin.     These  claims  are  situated  just  northwest  of  Miller  lake. 

A  shaft  was  started  in  Keewatin  on  claim  T^.S.C.  lOG  and  sunk  to  the  300-foot 
level.  The  diabase  was  first  encountered  at  90  feet  and  from  this  depth  to  130  feet 
the  shaft  was  partly  on  both  formations,  showing  a  nearly  vertical  contact  for  this 
distance.  Below  this  the  shaft  was  entirely  in  the  diabase,  and  a  cross-cut  400  feet 
in  length  to  the  north  of  east  was  run  to  the  contact,  indicating  a  general  dip  of 
contact  of  20°  from  130  feet  in  the  shaft.  The  contact  was  further  determined,  in 
a  long  drift  extending  500  feet  to  the  }iorth  of  the  cross-cut,  to  be  15°  N.E.  Con- 
sequently at  this  horizon  the  diabase  dips  gently  under  the  Keewatin.  A  calcite 
vein  striking  north  and  south  and  dipping  steeply  to  the  west,  was  discovered  130 
feet  from  the  shaft,  and  drifting  on  the  vein  for  about  230  feet  has  been  done  on  the 
300-foot  level,  and  also  on  the  360-foot  level,  which  is  connected  with  the  upper 
level  Ijy  a  steeply  inclined  winze  on  the  vein.  This  vein  carries  in  places  some  native 
silver  together  with  smaltite,  niccolite,  native  bismuth,  copper  pyrites  and  pyrite. 
and  some  quartz.  Several  strong  faults  dipping  30°  X.E.  were  encountered  in  the 
workings.  One  of  these  displaced  the  vein  20  feet  on  the  300-foot  level.  Several 
other  calcite  veins  were  also  discovered.  One  of  these  showed  a  width  of  six  inches 
in  a  cross-cut  west  from  the  main  vein,  while  another  was  encountered  400  feet  from 
tlie  shaft  in  the  long  cross-cut,  near  the  Keewatin  contact.  This  vein  of  calcite  up 
to  4  inches  wide  carries  some  smaltite. 

Walsh  (1250) 

The  Walsh  property,  on  the  west  side  of  Miller  lake,  was  ^^nder  option  for  a 
time  to  the  Crown  Reserve  Mining  Company  and  was  being  worked  during  a  part 
of  1918  and  1919.  A  shaft  was  sunk  to  the  200-foot  level  with  drifts  on  veins  on 
the  100-  and  200-foot  levels.  Some  small  lenses  of  silver  ore  were  encountered  on 
the  100-foot  level. 

Castle  Mining  Claim,   R.S.C.  101  (1036) 

This  claim,  which  lies  about  one-quarter  of  a  mile  south  of  the  west  end  of 
Everett  lake,  is  operated  by  the  Trethewey  Mining  Company.     The   discoveries 
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being  worked  lie  near  the  west  side-line  of  the  claim,  the  veins  striking  approxi- 
mately north  30°  west.  A  shaft  has  l)een  sunk  loO  feet  on  a  series  of  narrow  \eins 
standing  nearly  vertical,  and  from  this  level  drifting  will  be  done  on  the  vein.  Two 
stopes  h^ve  been  opened  on  the  ore-shoot  above  the  100-foot  level.  At  a  depth  of 
15  feet  die  southeast  end  of  the  shaft  exposed  for  over  eighteen  inches  a  series  of 
veins,  from  a  fraction  of  an  inch  to  over  one  inch  in  width,  in  several  of  which 
native  silver  could  be  readily  seen.  The  vein  filling  is  calcite  with  a  great  amount 
of  quartz,  carrying  co])per  pyrites,  s})ecularite  and  smaltite  in  places.  In  the  bottom 
some  of  the  veins  had  united  to  form  a  strono-  silver-bearing  vein. 


Open  cut  on  vein  in  Kecwatin  rock,  Castle  mine,  R.S.C.  101. 
Tlie  vein  carries  hii;li-j>racle  silver  ore  with  smaltite, 
and  varies  in  width  from  an  inch  to  six  inches,  its 
location  1)eing  on  north  wall  of  cut  or  right  side  of  the 
illustration. 

The  vein  is  in  some  places  five  inches  wide  of  high-grade  silver  ore,  while  the 
wall-rock  carries  leaf  silver.  A  ])lant  has  been  placed  on  this  property,  consisting  of 
two  locomotive  boilers,  a  three-drill  compressor  and  hoist. 

.Several  shipments  of  silver  ore  have  been  nuide. 

Mining  Claim   R.S.C.  102  (1055) 

This  claim,  lying  to  the  west  of  R.S.C.  101.  was  operated  some  years  ago  by 
the  Everett  Milling  Company,  and  8.35  tons  of  silver  ore  were  shipped  in  1910. 
The  ore  was  taken  from  a  long  open  cut  on  a  series  of  silver-])earing  veins  striking 
north  35°  west.     The  ore  was  hand-sorted,  and  there  arc  a  \'e\v  tons  of  mill  rock  on 
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the  dump  at  present,  where  fragments  of  diabase  frequently  show  scales  of  native 
silver.  Fissnring  is  pronounced  on  claims  E.S.C.  101  and  103  in  the  vicinity  of  the 
north  and  south  centre  line. 

Chapelle  Claim,  H.R.  715  (495) 

This  property  lies  to  the  east  of  Leroy  lake,  including  part  of  the  lake.  The 
rock  exposed  on  the  surface  is  nearly  all  sill  diabase,  with  a  small  amount  of 
KecAvatin  near  the  northeast  corner  post.  In  October,  1919,  C.  L.  Campbell  and 
W.  H.  Fairburn,  who  had  optioned  the  property,  were  continuing  the  sinking  of  a 
shaft  that  had  been  begun  some  years  before.  This  shaft  is  on  a  strong  aplite  dike  and 
calcite  vein.  Some  high-grade  silver  ore  was  encountered  by  the  former  operators 
at  48  feet  and  again  in  the  drift  at  the  85-foot  level.  Small  amounts  of  silver  had 
been  found  frequently  while  sinking  the  shaft  and  running  the  drift.  Exploration 
showed  that  the  vein,  which  strikes  south  20°  west  when  drifted  on  to  the  south,  was 
faulted  55  feet  to  the  southeast.  This  fault  which  dips  60°  northeast  contains  drag 
vein  material  and  also  that  of  an  aplite  dike.  In  the  face  of  the  drift  beyond  the 
fault,  there  is  a  4-inch  vein  of  calcite  and  two  mineralized  aplite  dikes  of  lYo  and 
4  inches  respectively.  Specimens  on  the  dump  show  calcite  and  aplite  with  copper 
pyrites,  bornite,  iron  pyrites,  and  some  smaltite  and  niccolite.  A  number  of  veins 
R'ere  located  on  the  surface  by  means  of  trenching  in  previous  years,  but  most  of 
these  are  now  concealed  by  sand  filling  in  the  trenches.  These  veins  occur  in  the 
diabase,  which  rises  as  a  sill  from  the  northwest,  having  the  same  relation  to  the 
Keewatin  area  northwest  of  Leroy  lake,  as  the  diabase  to  the  northwest  of  Miller 
lake,  that  is,  it  dips  under  the  Keewatin.  Owing  to  trouble  over  the  option,  work 
was  discontinued  on  this  claim  in  November. 

Dodds  Claim,  W.J.I  (1702) 

Campbell  and  Fairbairn  did  some  work  on  this  claim,  just  north  of  the  south 
line  of  the  claim,  near  the  outlet  of  the  lake.  The  rock  is  of  Keewatin  age,  schistose 
greenstone  and  tuffs.  Some  trenching  was  done  on  a  calcite  vein  carrying  native 
silver  Avith  massive  smaltite  and  native  bismuth,  fragments  of  which  were  observed 
on  the  dump.  It  was  reported  that  the  vein  or  lens  did  not  extend  below  the  bottom 
of  the  trench,  being  either  faulted  or  terminated ;  not  sufficient  work  has  been  done 
to  determine  which. 

SymmeS'Young  Claim,  H.S.  351 

This  claim  is  situated  a  quarter  of  a  mile  north  of  Miller  lake,  the  surface  out- 
C]ops  showing  Keewatin  greenstones  and  conglomerate  and  greywacke  of  the  Cobalt 
series.  These  formations  overlie  the  diabase  sill  that  outcrops  nearly  one-half  mile 
west  and  dips  gently  under  the  Keewatin  and  conglomerate.  Two  hundred  feet 
west  of  No.  1  post  there  is  a  strong  smaltite-niccolite  vein  on  the  property,  strik- 
ing approximately  north  and  south.  It  crosses  the  north  line  of  the  claim  to 
clnim  U.S.  350,  being  traceable  on  both  properties  for  about  700  feet.  A  shallow 
shaft  has  been  sunk  on  H.S.  350,  15  feet  north  of  the  line.  Here  the  vein  is  about 
a  foot  wide,  decreasing  in  width  in  both  directions.  Toward  the  south  the  vein 
splits  into  several  stringers,  which  have  been  exposed  at  several  points  by  shallow 
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pits.  The  ore  is  massive  smaltite  and  iiiccolite,  and  so  far  no  silver  ore  has  boon 
exposed  along  the  outcrop  of  the  vein.  The  depth  of  the  diabase  sill  below  the  sur- 
face where  the  vein  outcrops  is  not  known,  but  this  will  probably  be  determined  hy 
diamond-drilling  to  prospect  the  diabase  immediately  below  the  upper  contact  wiili 
the  Keewatin. 


View  on  Symnies-Young  claim,  H.S.  351,  containing 
massive  smaltite  and  niccolite  (7  inches  in  width 
at  hammer).  The  rock  is  quartzite-conglomerate, 
Cobalt  series.  ] 

Collins  Claim,  T.C.   220  (2947) 

Tliis  claim,  on  the  west  side  of  Leroy  lake,  shows  surface  exposures  of  Keewatin 
tuffs  and  greenstone,  intruded  by  dikes  of  diabase.  The  Keewatin  rocks,  where 
banded,  strike  north  60°  east.  A  vertical  shaft  has  been  sunk  200  feet  on  the  east 
contact  of  a  diabase  dike  witli  the  banded  tuff,  where  there  is  a  vein  of  calcite  with 
quartz,  copper  pyrites,  iron  pyrites  and  some  smaltite  and  niccolite.  A  station  has 
been  cut  at  the  180-foot  level,  from  which  cross-cuts  will  be  run  to  veins  that  out- 
cro])  at  the  shaft  and  to  the  west  of  the  shaft.  The  vein  is  somewhat  lens-like  and 
is  four  inches  in  width  100  feet  south  of  the  shaft,  running  in  places  along  the 
contact  with  the  diabase  dike.  Tt  was  found  to  dip  from  the  shaft  at  50  feet,  and 
below  80  feet  the  shaft  is  entirely  in  the  diabase  dike,  which  also  dips  to  the  east. 
At  165  feet  a  second  vein  was  encountered,  averaging  4  inches  in  width  and  dipping 
from  the  shaft  a+  180  feet.  Some  native  silver  is  reported  to  occur  in  this  vein. 
Distant  3?5  feet  north  of  the  main  shaft  there  is  another  shaft  20  feet  in  depth  on 
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the  west  contact  of  tlie  dialiase  dike,  wliere  a  vein  about  tliree  inches  wide  contains 
minerals  similar  to  tliose  previously  mentioned.  Native  silver  is  reported  to  have 
been  found  occasionally  in  the  vein. 

This  area  of  Keewatin  overlies  tlie  diabase  sill  that  outcrops  on  the  east  side 
of  the  lake  and  to  the  south  alono-  the  road.  Mr.  Collins,  the  manager  of  the  prop- 
erty, may  continue  the  shaft  throuoli  the  Keewatin  to  the  underlying  diabase.  No 
definite  information  is  availaldc  as  to  tlie  dip  of  tlie  contact  of  the  sill  below  the 
Keewatin  in  this  vicinity,  but  where  observed  along  the  road  south  of  the  lake,  it  is 
probably  less  than  30°, 

Reeve=Dobie  Mine 

The  Reeve-Dobie  is  sitnated  three-quarters  of  a  mile  from  the  southwest  siioro 
of  Gowganda  lake.  Work  has  been  carried  on  intermittently  since  the  discovery  of 
silver  and  smaltite  in  1908.  Several  shipments  of  high-grade  silver  and  smaltite 
and  some  concentrates  have  been  made  from  the  property.  The  early  work  at  the 
mine  was  confined  to  prospecting  for  high-grade  ore,  which  was  found  to  occur  in  a 
number  of  short  shoots  along  a  mineralized  zone  about  700  feet  in  length.  Most 
of  the  high-grade  was  taken  from  a  number  of  open  cuts.  Later  a  mill  was  erected, 
which  ran  for  a  .short  time  treating  diabase  carrying  minute  veinlets  of  native  silver. 
This  mill  was  reopened  in  1919,  and  ore  from  an  open  cut  or  glory  hole  to  the  south 
of  the  shaft  was  being  treated.  The  open  cut  is  now  70  feet  long  and  16  feet  wide, 
the  ore  being  dropped  to  the  50-foot  level  and  trammed  to  the  shaft.  The  ore  is 
said  to  carry  30  to  35  ounces  of  silver.  A  flotation  plant  lias  been  added  to  the 
mill,  which  with  the  addition  of  a  ball  mill  will  treat  45  tons  per  day.  The  under- 
ground workings  have  been  carried  to  the  200-foot  level,  where  prospecting  by 
drifting  and  cross-cutting  has  been  done.  A  number  of  strong  faults  have  l)een 
encountered  in  these  workings.  Further  exploration  underground  is  to  be  carried 
on  to  examine  the  area  to  the  west  of  the  shaft,  which  is  concealed  at  the  surface  l)y 
a  drift-filled  ravine. 

Crews=McFarlan  Mine 

The  Crews-McFarlan,  formerly  the  Bartlett,  situated  to  the  southwest  of  Gow- 
ganda lake,  was  in  operation  and  producing  a  small  amount  of  silver  ore  from  veins 
in  diabase  in  the  southeast  jiart  of  the  property.  The  veins  are  in  the  foot-wall 
part  of  the  sill. 

Other  Properties 

Several  properties  liave  been  re-opened  since  the  visit  to  the  camp.  These 
include  the  Bonsall,  northwest  of  Miller  lake,  the  Silver  Bullion,  near  Leroy  lake, 
the  Silverado  in  Leith  township,  and  the  Walsh  and  Hart  properties  at  Miller  lake. 

Further  examination  of  the  Gowganda  area  will  be  made  during  the  field 
season  of  1920. 

South  Bay  Power  Company 

A  hydro-electric  power  plant  is  being  installed  by  the  South  Bay  Power  Com- 
pany at  the  outlet  of  Hanging  Stone  lake,  where  it  discharges  into  Gowganda  lake. 
The  natural  head  is  58  feet,  but  by  means  of  a  dam  this  has  been  raised  to  69 
feet  4  inches.  The  flume  is  450  feet  in  length,  but  most  of  the  fall  is  near  Gowganda 
lake.  The  drainage  area  of  Hanging  Stone  lake  is  approximately  39  square  miles, 
and  the  present  installation  consists  of  a  250-h.p.  plant.       / 
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PREFACE 

The  following  report  on  the  Kirkland  Lake  Gold  Area  will  be  found  to  be  one 
of  the  most  interesting  and  important  descriptions  of  a  Canadian  mining  area  that 
have  been  published  for  some  years,  at  least.  The  authors,  A.  G.  Burrows  and 
P.  E.  Hopkins,  of  the  Geological  Staff  of  the  Ontario  Department  of  Mines,  have 
had  wide  experience  in  the  pre-C'ambrian  gold  and  silver  areas  of  the  Province. 

/"The  Kirkland  Lake  Area  can  be  classed  as  Ontario's  fourth  most  important 
metal-producing  area,  being  preceded,  in  order  of  seniority,  by  Sudbury,  Cobalt 
and  Porcupine.  The  development  of  the  area  was  retarded  during.'  the  period  of 
the  war,  sj'stematic  work  having  been  begun  only  about  a  year  previous  to  the 
outbreak  of  the  great  conflict.  To  the  end  of  the  year  1919  the  output  of  gold, 
with  some  silver,  had  a  value  of  nearly  $3,000,000yf' 

Exploration  in  the  Kirkland  Lake  Area  has  shown  that  there  are  three  princi- 
pal zones  of  mineralization,  or,  to  use  a  more  definite  term,  of  metallization.  The 
main  or  central  zone  extends  in  a  northeast-southwest  direction  along  the  southern 
expansion  of  Kirkland  lake  for  a  distance  of  over  two  and  a  quarter  miles.  The 
southern  zone  is  distant  about  three-quarters  of  a  mile  from  the  main  zone  and 
the  northern  about  two  miles.  The  gold  production  up  to  the  present  has  come 
from  the  central  zone. 

According  to  the  authors,  the  central  zone  shows  a  major  fracturing  along 
which  are  situated  the  principal  mines.  This  fracturing  crosses  all  the  rocks  in  the 
zone,  including  feldspar-porphyry,  syenite,  lamprophyre  and  conglomerate.  In 
addition  to  the  major  fracture  there  are  branch  or  minor  fractures  now  represented 
by  branch  veins  or  lodes. 

The  fracture  zone,  where  examined,  usually  contains  several  fault  planes  which 
often  form  the  boundaries  of  ore  bodies.  The  fault  planes  along  which  the  ore 
deposits  have  been  formed  dip  to  the  south,  generally  at  angles  of  80°  to  85°. 
At  several  mines  development  has  been  carried  on  with  regard  to  two  prominent 
fault  planes,  called  footwall  and  hanging-wall  planes.  These  planes  are  from  a  few 
feet  to  40  feet  or  more  apart,  ore  occurring  sometimes  over  the  whole  width,  or, 
as  is  more  common,  near  one  wall  or  the  other,  depending  on  subsidiary  slip  or 
fault  planes.  Ore  has  also  been  found  be3'ond  the  recognizable  fault  planes  or 
so-called  vein  boundaries.  Mineral-bearing  solutions  with  accompanying  vapours 
have  filled  fissures  and  more  or  less  replaced  the  rock  in  the  fracture  zone.  The 
quantity  of  vein  quartz  in  the  ore  deposits  is  relatively  small  as  compared  with  the 
mineralized  porphyry  or  other  rocks  that  make  up  the  ore  bodies. 

The  minerals  in  the  ore  bodies,  other  than  the  primary  constituents  of  the 
rocks,  are  quartz,  of  two  or  more  ages,  calcite,  ankerite,  sericite,  chlorite,  iron 
pyrites,  copper  pyrites,  small  quantities  of  galena  and  zinc  blende,  molybdenite, 
graphite  and  barite.  The  ore  minerals  are  native  gold  with  the  tellurides,  calaverite. 
kalgoorlite  and  hessite.    Other  tellurides  are  altaite,  coloradoite  and  tetradymito. 

The  authors  say  that  the  gold  deposits  at  Kirkland  lake  in  their  mineral  con- 
stituents resemble  those  of  the  Sierra  Nevada,  Cal.,  and  that  it  is  probal)lo  that  they 
were  not  formed  at  as  high  temperatures  .as  those  of  Porcupine,  Ont.  Granite, 
syenite  and  porphyry  in  the  Kirkland  Lake  Area  are  believed  to  represent  different 
facies  of  one  magna.  While  the  gold-bearing  deposits  were  formed  subsequent  to 
the  intrusion  of  the  porphyry,  they  are  believed  to  be  genetically  connected  with 
this  rock.— W.G.M. 
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Key  plan  showing  location  of  the  Kirkland  Lake  Gold  Area. 
Roads  are  indicated  by  broken  lines. 
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Polisjied  Sample  (Natural  Size)  of  high-grade  Cold  Ore  in  Red  Porphyry  and  Syen> 
typical   of  the  Kirkland  Lake  Area.      From    Kirkland   Lake   mine 


KIRKLAND  LAKE  GOLD  AREA 

By 

A.  Q.  Burrows  and  P.  E.  Hopkins 

(Second  Report) 


Introduction 

The  first  report  on  the  Kirkland  Lake  Gold  Area  was  published  as  Part  II 
of  the  Twenty-Third  Eeport  of  the  Ontario  Biireau  of  Mines,  1914.  The  area 
covered  by  that  report  and  the  accompanying  map  embraced  the  townships  of  Teck. 
Lebel,  Gauthier,  Otto,  Boston  and  McElroy,  an  area  of  about  210  square  miles,  and 
dealt  principally  with  the  Tough-Oakes  mine,  the  chief  property  at  that  time. 

Owing  to  the  important  developments  that  have  since  taken  place,  a  detailed 
examination  was  made  of  the  geology  and  ore  deposits  in  the  vicinity  of  Kirkland 
lake  during  a  part  of  the  summer,  1919.  The  report  is  accompanied  by  a  geo- 
logically coloured  map,  number  29g,  scale  600  feet  to  the  inch,  embracing  13 
square  miles  in  the  vicinity  of  the  productive  area,  and  29h  (insert)  showing  the 
geology  and  veins  of  the  central  ore  zone. 

The  topographical  mapping,  chiefly  with  plane  table  and  telescopic  alidade, 
was  done  by  W.  R.  Eogers  and  P.  A.  Jackson,  assisted  by  G.  A.  L.  Gibson,  E. 
Howell,  J.  Ivirkconnell  and  Geo.  Tyrrell.  Contours  at  vertical  intervals  of  ten 
feet  are  shown  on  those  parts  of  the  map-area  which  have  been  cleared  of  trees.  Sea- 
level  datum  was  adopted,  using  bench  marks  of  the  Timiskaming  and  Northern 
Ontario  railway. 

The  areal  and  economic  geology  was  examined  during  a  part  of  1919  by  the 
writers,  ably  assisted  by  A.  W.  Carlyle  and  K.  B.  Heisey.  The  chief  difficulties  in 
mapping  consisted  in  outlining  the  extremely  small  outcrops  caused  by  the  frequent 
changes  in  rock  types.  As  some  of  the  mines  were  filled  with  water  at  the 
time  of  their  visit  in  1919,  the  writers  returned  in  the  spring  of  1920  and  continued 
the  underground  examination.  It  is  hoped  that  the  maps  and  report  will  be  of 
assistance  in  further  development  of  the  area. 

The  writers  are  indebted  to  the  mining  men  of  the  camp  for  their  assistance 
and  hospitality. 

Assays  and  analyses  were  made  by  W.  K.  McXeill  and  T.  E.  Rothwell.  Prov- 
incial Assay  Office. 

Location 

Kirkland  lake,  latitude  18°  9'  north  and  longitude  80°  3'  west,  through  which 
pass  the  ore  bodies  to  be  described  in  this  report,  is  situated  in  Teck  township. 
Larder  Lake  mining  division,  District  of  Timiskaming,  Kirkland  Lake  lies  four 
miles  northeast  of  Swastika,  a  village  on  the  Timiskaming  and  Northern  Ontario 
railway,  .63  miles  north  of  Cobalt  and  392  miles  north  of  Toronto  by  railway.  An 
excellent  macadam  road  has  been  constructed  from  Swastika  to  the  various  mines. 
The  camp  has  local  and  long  distance  telephone  connection,  and  there  is  a  good 
stage  service  between  Kirkland   Lake  and  Swastika. 
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History 

At  the  time  of  the  gold  rush  into  Larder  Lake  in  1906  and  during  the  boom 
days  of  Cobalt,  many  claims  were  staked  for  gold  around  Swastika  and  northeasterly 
to  the  lake  now  known  as  Kirkland  lake. 

Some  assessment  work  was  done  on  many  of  the  claims,  but  most  of  them  were 
allowed  to  revert  to  the  Crown.  The  Swastika  property  continued  to  be  worked  and 
by  1911  had  produced  some  gold.  In  the  same  year  gold  was  discovered  in  several 
veins  on  adjoining  claims,  which  were  developed  by  the  Lucky  Cross  Mining  Com- 
pany, The  encouragement  received  by  these  two  mining  companies,  together  with 
the  success  being  obtained  at  Porcupine,  led  to  renewed  interest  in  the  older  area. 
The  first  gold  discovery  in  the  vicinity  of  Kirkland  lake  was  made  in  the  autumn 
of  1911  by  W.  H.. Wright  on  claim  No.  T.C.  709  (L.  1830),  now  a  portion  of  the 
Wright-Hargreaves  mine.  The  gold  occurred  in  quartz  veinlets  traversing  reddish 
feldspar-porphyry.  By  the  end  of  the  year  most  of  the  ground  had  been  restaked.  In 
January,  1913,  gold-bearing  veins  were  found  in  the  porphyry  and  conglomerate  on 
the  Tough-Oakes  claims,  three-quarters  of  a  mile  northeast  of  Kirkland  lake. 
Little  interest  was  taken  in  the  area  during  that  year.  However,  the  development 
of  the  Ko.  2  vein  of  the  Tough-Oakes  and  shipments  of  high-grade  gold  ore  from 
that  property  created  great  interest  during  1913.  Much  surface  trenching  was  done, 
which  resulted  in  the  finding  of  a  number  of  promising  veins  on  the  following 
properties:  Burnside,  Eobbins  (Sylvanite),  Wright-Hargreaves,  Oakes  (Lake 
Shore),  Teck-Hughes,  Wettlaufer  (Orr),  Wood-McKane  (Kirkland  Lake),  and 
Hunton. 

By  midsummer,  1914,  hydro-electric  power  from  Charlton  was  available  for  the 
Tough-Oakes.  Underground  work  was  carried  on  at  the  Oakes  (Lake  Shore)  and 
Teck-Hughes. 

In  1915  the  Tougli-Oakes  operated  a  cyanide  mill  with  a  capacity  of  125  tons 
per  day.  The  Oakes,  now  incorporated  as  the  Lake  Shore,  continued  to  develop  ore 
in  the  No.  1  vein.  Considerable  prospecting  was  also  done  during  the  year  on  two 
or  three  properties  at  Goodfish  lake,  two  and  a  half  miles  northeast  of  Kirkland  lake. 

During  1916  the  Tough-Oakes  worked  continuously,  employing  some  300  men 
and  producing  $700,000.00  in  gold.  A  mill  was  also  built  on  the  Teck-Hughes. 
The  Lake  Shore  continued  to  develop  ore,  and  work  was  commenced  on  the  Wright- 
Hargreaves  and  Wood-McKane  (Kirkland  Lake). 

In  March,  1917,  ample  hydro-electric  power  reached  the  camp  from  Cobalt, 
65  miles  distant,  and  active  mining  was  begun  on  numerous  properties.  Toward 
the  close  of  the  year  mills  were  in  course  of  erection  on  the  Lake  Shore  and  Kirk- 
land Lake,  and  at  the  latter  the  shaft  had  reached  a  depth  of  700  feet. 

The  Lake  Shore  mill  commenced  operating  in  March,  1919,  and  up  to  the 
strike  in  June,  1919,  produced  bullion  valued  at  $648,134.51,  the  recovery  being 
$26.05  per  ton.  The  finding  of  the  main  No.  2  deposit  under  the  lake  early  in  1918 
was  of  great  importance.  The  Tough-Oakes  closed  in  the  midsummer  of  1918,  the 
developed  ore  having  been  exhausted.  Other  properties  also  closed  temporarily  on 
account  of  the  high  cost  of  supplies  and  labour. 

In  1919  three  mills  operated,  namely :  Kirkland  Lake,  Lake  Shore  and  Teck- 
Hughes;  and  others  were  being  constructed  on  the  Burnside  and  Wright-Hargreaves. 
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Work  was  also  resumed  on  the  Ontario-Kirkland  and  on  the  Tough-Oakes,  the  latter 
having  amalgamated  with  the  Burnside.  Owing  to  the  miners'  strike,  which  caused 
all  mining  operations  to  cease  from  June  13th  to  October  22nd,  1919,  the  year's 
production  was  low,  namely,  $489,207.30.  Up  to  the  end  of  1919  the  camp  had 
produced  bullion  valued  at  $2,987,994.42. 

During  the  early  part  of  1920  the  mines  were  running  smoothly.  The  pro- 
duction for  1920  will  probably  be  in  the  neighbourhood  of  one  million  dollars. 
The  yield  is  small  compared  with  the  ten  million  dollars  annual  yield  of  Porcupine, 
the  most  important  gold-mining  camp  in  Canada;  nevertheless,  Kirkland  Lake  is 
second  in  importance  among  Ontario's  gold  camps  and  is  rapidly  developing.  It  is 
characterized  by  the  richness  of  its  ore.  y^ 

Topography 

The  Kirkland  Lake  area  is  situated  a  few  miles  south  of  the  divide  between 
the  Hudson  bay  and  river -St.  Lawrence  waters.  A  contoured  topographical  map 
has  been  made  of  the  cleared  portions  of  the  map-area,  the  contours  being  shown  at 
vertical  intervals  of  ten  feet.  Kirkland  lake  has  an  elevation  of  1,038  feet  above 
sea-level  and  no  hill  apparently  rises  more  than  100  feet  above  that  level.  Eock 
outcrops  over  most  of  the  area.  The  small  proportion  of  drift  is  usually  sand, 
thinly  distributed.  The  mineral  deposits  are  frequently  found  in  the  lower  parts  of 
the  area,  since  the  fractured  zones  and  adjoining  altered  rocks  are  more  easily  eroded 
than  are  those  that  are  less  fractured  and  less  altered.  The  porphyry  apparently 
weathers  down  more  easily  than  the  other  rocks. 

^  Previous  Work 

/  The  east  boundary  line  of  Teck  township  was  surveyed  in  1907  by  J.  J.  New- 
man, O.L.S.  This  line  passed  near  Kirkland  lake,  which  was  named  after  Miss  W. 
Kirkland,  of  the  Surveys  Branch,  Department  of  Lands  and  Forests.  In  1911, 
E.  L.  Bruce,^  while  examining  the  gold  deposits  at  Swastika,  mapped  to  within  one 
mile  of  Kirkland  lake.  During  parts  of  1913  and  1914  the  writers  made  their  first 
report^  on  the  area.  Descriptions  and  articles  have  from  time  to  time  appeared  in 
mining  journals  and  transactions  of  mining  societies.  The  writers  are  R.  E.  Hore. 
Charles  Spearman,  J.  B.  Tyrrell,  C  C.  Bateman  and  others.     / 

The  map  accompanying  this  report  represents  only  a  limiied  part  of  the  area 
ordinarily  known  as  the  Kirkland  Lake  Gold  Area,  which  was  geologically  mapped 
in  a  general  way  a  few  years  ago  and  shown  on  map  No.  23a,  1913,  Ontario  Bureau 
of  Mines.  The  present  map  is  on  a  larger  scale  and  shows  in  greater  detail  the 
geology  in  the  vicinity  of  Kirkland  lake,  where  a  number  of  properties  have  been 
developed  into  producing  mines.  It  will  serve  as  a  guide  for  further  exploration  in 
a  larger  area,  for  similar  associations  of  rock  extend  for  several  miles  to  the  south- 
west in  Teck  township  and  northeast  and  east  of  Kirkland  lake  through  Lebel  and 
Oauthier  townships,  where  with  but  little  prospecting  gold  has  already  been  found 
in  a  number  of  veins. 

The  Kirkland  Lake  area  is  part  of  a  large  mineralized  region  that  extends 

» "  The  Swastika  Gold  Area."     E.  L.  Bruce,  Ont.  Bur.  Min.,  Vol.  XXI,  1912,  pp.  256-265. 
" "  The  Kirkland  Lake  and  Swastika  Gold  Areas."     A.  G.  Burrows  and  P.  E.  Hopkins, 
Ont.  Bur.  Min.,  Vol.  XXIII,  Part  II,  1912,  pp.  1-39. 
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roughly  from  Matachewan  in  the  southwest  to  Larder  lake  and  beyond  into  Quebec 
province  to  the  east.  In  places  the  older  gold-bearing  rocks  are  covered  by  deposits 
of  newer  formations,  conglomerate,  greywacke  and  slate  of  the  Cobalt  series  that 
have  not  been  removed  by  erosion  and  consequently  cover  possible  gold  deposits. 

The  character  of  the  gold  deposits  varies  greatly  in  different  parts  of  the  larger 
area,  but  all  occurrences  are  believed  to  be  associated  with  the  acid  intrusive  rocks 
of  a  granite,  syenite  and  porphyry  character  that  frequently  outcrop  in  various 
parts  of  the  area. 

/'  Hydro=Electric  Power 

/  In  April,  1914,  in  the  early  stage  of  development  of  the  area,  the  Tough-Oakes 
mine  received  a  small  quantity  of  power  from  the  Charlton  hydro-electric  plant,  26 
miles  to  the  south.  The  power  is  transmitted  on  a  three-phase  transmission  line  at 
33,000  voltage  and  stepped  down  at  the  mine  sub-station  to  2,200. 

Following  upon  further  development,  the  Northern  Ontario  Light  and  Power 
Company  bought  the  Charlton  plant  and  extended  their  transmission  line  from  the 
sub-station  at  Cobalt,  a  distance  of  65  miles.  When  the  power  from  Cobalt  was 
turned  on  in  March,  1917,  sufficient  was  available  for  the  whole  Kirkland  camp^ 

A  large  sub-station  was  built  on  the  Sylvanite  property  at  the  terminus  orthe 
transmission  line.  The  voltage  is  stepped  down  from  4,400  volts  to  2,200,  and  the 
power  lines  run  from  this  station  to  the  several  mines. 

The  larger  motors  are  operated  on  2,200  volts,  and  transformer  stations  are 
located  at  the  different  mines  where  the  voltage  is  again  stepped  down  to  550  volts 
for  motors  and  110  volts  for  lighting. 

GENERAL  GEOLOGY 

The  compact  rocks  are  pre-Cambrian,  classified  according  to  the  following 
table,  the  oldest  being  placed  at  the  bottom  and  the  others  in  the  order  of  their 
relative  ages. 

Table  of  Rocks  in  Kirltland  Lake  Gold  Area 
PLEISTOCENE 

Glacial  and  Recent   Sand,  gravel  and  swamp. 

PRE-CAMBRIAN. 

Keaveenawan   (?) Quartz  diabase  and  oUvine  diabase. 

Red  and  grey  feldspar-poi-phyry  with  subor- 
dinate amounts  of  hornblende-syenite  and 
felsite  occurring  as  dikes  and  stocks. 

Red  hornblende-syenite. 

Black  mica  lampophyre  grading  into   or  cut 

POST-TIMLSKAMIXG  IXTRUSivES  (Algomax?)  .  '   I       ^5>'  ''''^'  liornblende-syenite,  the  latter  being 

\       felsitic  or  porphyritic  m  places.^ 

Serpentine. 

Hornblende  and  biotite  granite  and  gneiss, 
syenite,  granite-porphyry,  feldspar-porphyry, 
felsite,  pegmatite  and  hornblendite. 

{Schistose  conglomerate  greywacke  and  quartzite 
containing  some  carbonate  schist. 
Rusty  carbonate. 

_  ( Pillow    lava,    altered    diabase,    green    schists, 

Keewatix    ■^      rusty  carbonate  and  iron  formation. 


'These  three  groups  of  rocks  are  differentiation  facies  from  the  same  magma. 
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Historical   Geology 

The  Keewatin,  which  is  the  dominant  rock  in  the  region,  occupies  only  a  small 
portion  along  the  north  and  southeast  sides  of  the  map-area.  These  rocks  are 
cliiefly  basalt  and  diabase,  volcanic  rocks  which  have  flowed  out  under  the  sea,  with 
subordinate  amounts  of  iron  formation,  rusty  carbonate  and  other  rocks.  Lying 
unconformably  on  these  rocks  and  interfolded  with  them,  is  a  band  of  Timiskamian 
sediments  which  occupies  most  of  the  accompanying  map-sheet.  These  fragmental 
rocks  are  two  miles  in  width  and  extend  to  the  southwest  and  to  the  northeast  for 
several  miles.  After  the  deposition  of  the  sediments  extensive  folding  and 
metamorphism  took  place.  Later  the  sediments  were  cut  by  a  number  of 
intrusives,  namely:  granite,  syenite,  serpentine  and  related  lamprophyre,  syenite 
and  feldspar-porphyry.  The  gold  deposits  are  genetically  connected  with  the  por- 
phyry. All  the  rocks  including  the  ore  bodies  have  been  intruded  by  diabase  dikes 
of  Keweenawan  age.  These  pre-Cambrian  rocks  may  have  been  covered  by  Paleozoic 
rocks,  but  no  erosion  remnants  are  to  be  seen  at  present.  The  glaciers  which  passed 
over  the  whole  region  have  scraped  away  any  decomposed  rock  from  the  surface  and 
carried  it  southward,  leaving  the  rocks  and  mineral  deposits  exposed  as  we  find 
them.  In  places  the  rocks  are  still  covered  by  a  thin  mantle  of  glacial  sand  and 
gravel. 

Keewatin 

The  Keewatin  rocks  have  the  widest  distribution  in  the  area,  but  only  portions 
of  them  occur  in  the  north  and  southeast  parts  of  the  map-area.  They  consist 
largely  of  ellipsoidal,  amygdaloidal  and  spherulitic  lavas  with  alternating  flows  and 
dike-like  masses  of  diabase,  together  with  some  rusty  carbonate  and  narrow  bands  of 
iron  formation.  The  greenstone  type  is  usually  massive  and  green  in  colour,  but  a 
schistose  area  occurs  in  the  northeastern  part  of  the  map-sheet  along  the  Keewatin- 
Timiskamian  contact.  These  rocks  are  so  altered  that  it  is  difficult  to  classify 
them  distinctly. 

In  the  fresher  samples  of  fine-grained  greenstone  a  basaltic  texture  can  be 
observed  showing  rods  of  plagioclase  set  in  a  groundmass  of  pyroxene  or  horn- 
blende, which  is  generally  altered  to  chlorite.  The  chemical  composition  of  typical 
Keewatin  rocks  from  the  northern  part  of  the  township  is  shown  below: 

1.  2. 

Per  cent.  Per  cent. 

Silica     48.70  53.90 

Alumina    15.21  19.67 

Ferrous  oxide    8.35  10.21 

Ferric   oxide    4 .  28  0.71 

Lime    11.11  8.30 

Magnesia 3.76  0.72 

Soda    3.23  2.78 

Potash     0.59  0.58 

Carbon  dioxide    2.25  0.86 

Water    0.65  1.80 

Manganous  oxide    ....  0,32 

1. — Ellipsoidal    greenstone    (l)asalt)    15    chains    west    of    ITT    mile    post,    nortli    line    of    Teck 

township. 

2. — Amygdaloidal  greenstone    (basalt),  Aniikouganii  lake,   15  chains  north  of  III  mile  post, 

north  line  of  Teck  township.     This  rock  also  shows  an  ellipsoidal  structure. 
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ElliiJSoidal  greenstone,  Aiuikougunii  lake,  wiiich  lies  to  the  northwest  of  the  map  sheet. 


Unconformity  between  conglomciate  of  the  Timiskaming  series  and  Keewatin  diabase. 
Claim  L.  1824,  Kirkland  lake. 
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Diabase,  occurring  as  dikes  and  broad  masses,  intrudes  the  fine-grained  green- 
stone at  many  places.  This  rock  is  generally  less  fresh-looking  than  the  Nipissing 
diabase  of  Cobalt,  but  occasionally  is  mistaken  for  this  much  younger  basic  rock. 
It  is  often  light  green  in  colour  and  coarse  in  grain  like  gabbro,  while  the  original 
constituents  are  usually  altered  to  secondary  minerals.  There  is  a  large  volume  of 
this  rock  around  Amikougami  lake  and  throughout  the  Keewatin  areas  in  the  north 
part  of  Teck  and  Lebel. 

The  rock  is  pre-Timiskaming  in  age,  since  an  unconformity  was  observed  on 
mining  claim  L.  1824  on  the  south  shore  of  the  northwest  bay  of  Kirkland  lake. 
Fragments  of  the  diabase  were  found  as  pebbles  in  the  Timiskaming  conglomerate 
that  rests  on  the  diabase. 

Numerous  narrow  rusty  carbonate  bands  occur  throughout  various  parts  of  the 
fveewatin. 

A  pronounced  band  of  ferruginous  carbonate  cut  by  numerous  quartz  stringers 
extends  for  a  few  miles  in  length  across  the  southern  part  of  the  area.  These  rocks 
may  be  equivalent  to  the  Grenville  series,  but  they  are  closely  associated  with  the 
Timiskaming  series  and  so  classed. 

A  few  narrow  iron  formation  bands  consisting  of  black  slate,  chert  and  mag- 
netite occur  with  the  Keewatin  in  the  southeast  part  of  the  area. 

Timiskaming:  Series 

In  the  central  part  of  the  area  there  is  a  broad  series  of  sedimentary  rocks 
extending  in  a  general  northeast  and  southwest  direction  with  an  average  width  of 
about  two  miles.  These  rocks  are  bounded  on  the  north  side  by  highly  altered 
Keewatin  greenstone  and  related  rocks  and  on  the  south  side  by  intrusive  rocks, 
syenite,  granite,  etc.,  in  the  area  shown  on  the  accompanying  map.  Farther  south- 
west the  boundary  rocks  along  the  south  side  are  Keewatin  lavas,  as  seen  near 
Swastika.  In  this  series  of  rocks  there  are  recognized  various  bands  of  conglomerate, 
slate,  greywacke  and  quartzite,  all  in  a  highly  inclined  attitude,  usually  dipping  to 
the  south.  These  have  been  greatly  altered  to  schist  with  a  cleavable  structure 
developed  across  the  bedding  planes  of  the  sediment.  Some  of  the  bedding  and 
schist  strikes  and  dips  are  marked  on  the  map.  The  marginal  bands  of  sedimentary 
material  are  more  highly  altered  than  those  nearer  the  centre  of  the  series. 

To  the  north  of  the  northeast  bay  of  Kirkland  lake,  on  claim  L.  2322,  to  the 
west  Off  the  wagon  road,  the  northerly  edge  of  the  sedimentary  rocks  can  be  observed. 
Here  both  the  greenstone  (pillow  lava)  and  the  fine-grained  sedimentary  rock  are 
extremely  schistose,  and  the  contaict  is  obscure.  There  are  some  included  fragments 
in  the  fine-grained  material  near  the  contact.  A  few  feet  farther  south  are  bands  of 
extremely  fine-grained  glossy  schists  of  varied  colour,  yellowish  to  blackisli,  while  a 
few  hundred  feet  farther  south  along  the  road  there  is  a  striking  conglomerate 
carrying  numerous  rounded  fragments  of  older  rocks  and  numbers  of  conspicuous 
jasper  pebble?  from  an  old  jasper  iron  formation.  The  contact  previously  described 
dips  steeply  to  the  south,  Init  the  evidence  here  is  not  sufficient  to  indicate  an  erosional 
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unconformity.  On  mining  claim  L.  1824  (H.S.  1199)  on  the  south  shore  of  the 
northwest  bay  of  Kirkland  lake  there  are  fragments  of  diabase  included  in  a  con- 
glomerate that  lies  on  an  old  diabase  of  the  Keewatin,  and  in  an  isolated  outcrop 
of  conglomerate  on  claim  L.  2796,  in  the  northwest  part  of  Lebel  township,  frag- 
ments of  basalt  are  numerous.  The  basalt  is  the  principal  Keewatin  rock  on  which 
the  conglomerate  was  deposited.  No  contacts  with  the  Keewatin  have  been  observed 
along  the  south  boundary  of  the  sedimentary  series.  In  the  first  report  on  "  The 
Kirkland  Lake  and  Swastika  Gold  Areas  "  it  was  suggested  that  the  sedimentary 
series  may  occur  as  a  syncline  in  the  Keewatin,  in  which  the  rocks  were  folded  into 
their  present  highly  inclined  attitude,  the  edges  of  the  strata  now  being  exposed  at 


Conglomerate  of  the  Timiskaming  series,  one  half  mile  north  of  G-ull  lake, 

Lobel  township. 


the  surface.  Owing  to  the  numerous  intrusions  of  porphyry,  syenite  and  lamprophyre 
throughout  the  sediments,  it  would  be  difficult  to  work  out  a  sequence  of  the  bands 
of  conglomerate  and  other  rocks  in  cross-section. 

These  rocks  appear  to  have  suffered  more  alteration  than  the  Keewatin  green- 
stone, but  owing  to  the  more  open  structure  of  the  sedimentary  rocks  and  the  chance 
for  replacement  with  carbonate,  the  alteration  could  easily  be  greater  in  the 
younger  rock. 

The  sediments  are  mainly  conglomerate  in  which  pebbles  of  various  kinds  are 
generally  numerous,  while  in  section  the  conglomerate  alternates  with  narrow  bands 
of  greywacke  and  other  fine-grained  sediments.     As  previously  stated,  the  marginal 
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sediments  have  been  entirely  altered,  and  mneh  of  this  rock  is  simply  fine-grained 
o-lossy  schists.  Some  of  the  conglomerate  l)ands  liave  been  compressed  into  schists 
as  shown  to  the  northeast  of  O'Connell  lake.  At  other  places  where  the  pebbles  are 
of  hard  porphyry,  chert  and  other  material,  tlie  matrix  has  been  rendered  schistose 
and  the  pebbles  are  readily  separated  from  it.  A  conglomerate  of  this  character 
occurs  to  the  north  of  Gull  lake  on  L.  2  ±52. 

There  is  a  great   variety  of  pebbles  in  the  conglomerate,  including  various 
greenstones,  diabase,  porphyries,  felsite,  an  occasional  granite  and  numerous  t'rag- 


Coiiglomeratc  ui  ilu'  Tiiiii.>k;uimi^  snu.-..  \\liicli  lia.-.  Uti'u  loui^li'icd 
highly  schistose.    North  of  O'Connell  lake,  Lebel  township. 

ments  of  iron  formation.  Some  of  the  I'ragmeiits  of  iron  formation  are  of  a 
bright-red  Jasper,  which  gives  the  rock  a  very  striking  appearance.  There  are 
also  pebbles  of  quartz  with  pyrite  from  a  series  of  veins  older  than  the  Kirkland 
Lake  gold-bearing  veins.  One  of  these  mineralized  quartz  pebbles  was  assayed  and 
found  to  contain  no  gold.  A  microscopical  examination  was  made  of  greywackc 
from  the  vicinity  of  the  Tough^Oakes  mine,  south  of  No.  3  vein,  near  the  Teck- 
Lebel  line.  The  greywacke  is  composed  of  angular  fragments  of  quartz,  orthoclase, 
plagioclase,   chlorite,    and   other   minerals,    with    considerable   carbonate   scattered 
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through  it.  The  rock  is  quite  readily  recognized  as  of  sedimentary  origin.  The 
impregnation  of  the  rocks  by  much  carbonate  or  sericite  aids  in  distinguishing 
them  from  greywacke  of  the  Cobalt  series. 

Like  the  Keewatin,  the  Timiskaming  series  has  been  impregnated  with  car- 
bonate solutions.  A  rock  which  has  been  altered  to  ferruginous  carbonate  out- 
crops about  nine  chains  north  of  O'Connell  lake.  Because  of  the  high  percentage 
of  carbonate  in  these  rocks,  they  are  generally  rusty-weathering,  owing  to  the 
oxidation  of  the  iron  in  the  carbonate  to  ferric  oxide.  Generally,  the  sediments 
in  fresh  specimens  are  grey,  but  where  the  material  has  been  exposed  for  a  few  years 
on  dumps,  it  becomes  oxidized  and  rusty  in  appearance. 

In  the  southerly  part  of  the  sediments  there  is  a  band  of  carbonate  rock  trace- 
al)le  at  intervals  for  several  miles,  which  has  been  differentiated  on  the  map.  It  is 
not  definitely  known  whether  the  rock  belongs  to  the  Keewatin  or  Timiskaming. 
The  rock  is  cut  by  numerous  irregular  veinlets  of  white  quartz,  and  resembles  tlie 
carbonate  or  ankerite  bands  frequently  observed  in  the  Porcupine  and  Larder  Lake 
areas.  Some  of  the  material  mineralized  with  iron  pyrites  and  copper  pyrites  was 
found  to  yield  traces  and  up  to  $2.00  of  gold  to  the  ton. 

Post=Timiskaming  Intrusives  (Algoman?) 

There  are  several  igneous  rocks,  namely :  granite,  syenite,  hornblendite,  feld- 
spar-porphyry and  serpentine,  which  are  found  in  the  southerly  part  of  the  accom- 
panying detailed  map-sheet,  but  whose  relationship  to  the  Timiskaming  series  is  not 
definitely  known,  since  they  were  not  observed  in  contact  with  the  sedimentary 
rocks.  Since  most  of  them  are  fresh  and  massive  and  the  sediments  are  greatly 
altered,  it  is  considered  that  the  igneous  rocks  are  the -.younger. 

A  number  of  intrusives  also,  including  lamprophyre,  syenite  and  feldspar- 
porphyry  occur  throughout  the  conglomerate  and  associated  rocks  of  the  Timiskam- 
ing series,  and  their  relationship  is  therefore  clearly  recognized.  These  intrusives 
occur  in  the  central  part  of  the  area,  either  as  broad  stock-like  masses  or  narrow 
dikes  in  the  sedimentary  rocks.  The  surface  outcrops  usually  have  their  longer 
axes  in  a  northeast-southwest  direction. 

It  is  quite  likely  that  all  these  igneous  rocks  belong  to  the  same  era,  being 
different  facies  of  a  plutonic  rock  which  underlies  the  whole  area.  The  syenite  and 
granite  are  exposed  by  deep  erosion. 

Granite,  Serpentine,  etc..  South  of  Kirl<Iand  Lake 

These  rocks  consist  of  aplite,  felsite,  syenite,  feldspar-porphyry,  granite- 
porphyry,  granite  and  gneiss,  pegmatite,  hornblendite,  lamprophyre  and  serpentine, 
all  of  which  are  closely  intermingled  and  grouped  together,  since  they  are  difficult 
to  separate.  These  rocks  occur  in  the  southern  part  of  the  area  separating  the 
Keewatin  on  the  south  from  the  Timiskaming  on  the  north.  They  clearly  intrude 
the  Keewatin,  and  apparently  cut  the  rusty  carbonate,  which  may  be  of  Timiskam- 
ing or  Keewatin  age.  The  acid  rocks  are  pink,  grey  or  light  green  in  colour,  while 
the  basic  ones  are  dark  green.  The  rocks  vary  in  texture  from  quite  fine-grained 
aplite  to  coarse-grained  hornblendite  with  crystals  two  inches  across. 
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Granites. — These  are  usually  of  the  mica  type,  although  hornblende  granites 
were  seen.  Occasionally  large  feldspar  phenocrysts  are  present.  The  dark-coloured 
types  may  be  due  to  the  assimilation  of  some  of  the  adjacent  rocks, 

Feldspar-Porpli ynj. — A  grey  feldspar-porphyry,  to  the  east  of  Murdock  creek, 
from  claim  T  15.T52  has  been  described  by  E.  L.  Bruce  as  follows: 

The  feldspar  phenocrysts  show  distinctly  on  the  surface.  Under  the  microscope  the 
rock  is  distinctly  porphyritic.  The  phenocrysts  are  plagioclase  feldspar  near  the  albite  end, 
set  in  a  groundniass  of  quartz,  feldspar  and  hornblende.  Considerable  alteration  has  taken 
place,  producing  chlorite,  sericite,  kaolin,  carbonates  and  epidote.  Magnetite  and  chalco- 
pyrite  are  present.  The  phenocrysts  make  up  a  large  part  of  the  rock,  the  areas  of  ground- 
mass  being  narrow. 

An  analysis  of  this  rock  gave:  silica,  60.71:  alumina,  14.87:  ferric  oxide,  3.26;  ferrous 
oxide,  3.60;  magnesia,  3.52;  lime,  3.29;  potash,  2.52;  soda,  4.40;  carbon  dioxide,  1.68; 
water,  2.35. 

This  calculates  to  a  norm  consisting  of:  quartz,  17.34;  orthoclase,  11.10;  albite,  37.16; 
anorthite,  1.67;  magnetite,  1.20;  chlorite,  12.93;  kaolin,  4.82;  sericite,  3.14;  hornblende, 
7.70. 

This  shows  the  acidic  nature  of  the  feldspar.  The  large  quantity  of  chlorite  present 
explains  the  rather  high  percentage  of  water  in  the  analysis. 

Hoj-nhlendite.- — The  large  massive  hornblendite  outcrop  near  the  second  mile- 
post  on  the  east  boundary  of  Teck  township  probably  represents  a  basic  segrega- 
tion from  the  granite  rocks.  In  places  the  hornblende  crystals  are  two  inches 
across.     Other  minerals  present  are  biotite,  magnetite,  apatite,  titanite  and  epidote. 

Serpentine. — Xarrow  dikes  of  serpentine  were  found  cutting  the  above  rocks. 
Three  of  the.se  typical  fine-grained  dikes  have  been  indicated  on  the  map. 


Intrusive  Rocks  Near  Kirkland  Lake 

There  is  a  close  association  of  lamprophyre,  syenite  and  feldspar-porphyry 
in  different  outcrops  in  the  vicinity  of  Kirkland  lake  and  extending  southwesterly 
and  northeasterly  from  this  locality.  This  relationship  does  not  appear  to  be 
fortuitous,  but  is  evidently  the  result  of  a  number  of  intrusions  from  the  same 
parent  magma.  In  many  parts  of  the  area  it  is  possible  to  trace  a  dark-coloured 
lamprophyric  rock  into  a  red  syenitic  type  with  intermediate  hybrid  varieties,  sug- 
gesting magmatic  differentiation.  Again  it  is  possible  to  see  the  red  syenite  dis- 
tinctly cutting  the  lamprophyre,  either  in  broad  masses  or  in  narrow  dikes,  only  a 
few  inches  in  width.  Both  these  rocks  are  intruded  by  a  reddish  or  greyish  rock 
showing  distinct  phenocrysts  of  feldspar,  to  which  the  name  feldspar-porphyry  has 
been  applied.  In  underground  examination  it  is  frequently  difficult  to  distinguish 
the  red  feldspar-porphyry  from  the  red  syenite.  From  observation  in  the  field  it 
is  possible  to  state  that  the  basic  lamprophyre  type  is  the  oldest  and  the  feldspar- 
porphyry  the  youngest  of  the  intrusions,  i.e.,  the  rocks  have  been  intruded  in  the 
order  of  decreasing  basicity  from  one  general  magma.  These  various  types  are  all 
well  exposed  on  the  northwest  part  of  the  Orr  claim  (L.  16,626),  to  the  southwest 
of  Kirkland  lake.  They  are  of  great  economic  importance,  since  the  gold  deposits 
of  Kirkland  lake  are  believed  to  be  genetically  connected  with  these  intrusions 
and  to  have  been  formed  subsequently  to  the  intrusion  of  the  more  acid  variety, 
the  feldspar-porphyry. 
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Lamp?'ophyre. — This  is  normally  a  black  to  dark  grey  rock  frequently  showing 
phenocrysts  of  ferromagnesian  mineral  which  may  be  augite,  hornblende  or  mica; 
occasionally  two  of  these  minerals  show  in  the  same  specimen.  The  common 
lamprophyre  is  of  the  "vogesite"  type,  while  "minette"  has  been  recognized  at  the 
Lake  Shore  mine  and  elsewhere.  The  rock  usually  has  a  rough  surface  in  weathered 
outcrops,  due  to  unequal  weathering  of  its  constituents.  Occasionally  it  has  a  pitted 
surface,  due  to  the  leaching  of  the  ferromagnesian  phenocrysts.  Again  it  is  often 
traversed  by  numerous  dikelets  of  red  syenite,  only  an  inch  to  a  few  inches  in  width. 
These  dikelets  resist  weatliering  better  than  the  basic  lamprophyre  and  stand  out 
as  ribs,  usually  in  a  direction  parallel  to  the  long  axes  of  the  outcrop.  These  small 
dikes  have  resulted  from  a  filling  of  cracks  l)y  the  more  acid  material  of  the 
residual  magma. 

Analyses  of  augite  lanipropliyres  are  given  in  the  following  table: 

1.  2.  3.  4. 

Per  cent.  Per  cent.  Per  cent.  Per  cent.. 

Silica     48.50  52.29  47.44  47.20 

Alumina    22 .  43  19 .  38                  

Ferric  oxide     2.85  4.40  ....  .... 

Ferrous   oxide    4.78  6.00  ....  

Lime    7.62  7.79                  

Magnesia    I.IG  3.54                  

Potash     3.56  4.12  4. .34  4.40 

Soda    3.38  2.12  3.10  3.17 

Carbon   dioxide    3 .  72  ....  ....  .... 

Water    2.26  .95                  

1.  Lamprophyre  from  Day  claim,  L.  6526,  N.E.  Kirkland  lake. 

2.  Lamprophyre  north  of  Blanche  river,  Eby  township. 

3.  Lamprophyre,  500  feet  south  of  Southwest  bay,  Kirkland  lake. 

4.  Lamprophyre,  north  of  road,  near  south  shaft,  Orr  claim. 

A  specimen  of  kmpropliyre  from  southeast  of  A.  shaft  at  the  Tough-Oakes 
mine  shows  prominent  phenocrysts  of  augite,  now  altered  to  fibrous  hornblende, 
secondary  feldspar,  chlorite  and  calcite.  The  feldspar  is  principally  orthoclase 
with  subordinate  plagioclase.  Crystals  of  apatite  are  abundant  and  have  mostly 
crystallized  with  the  ferromagnesian  mineral.  Small  grains  of  magnetite  are 
scattered  throughout  the  rock. 

The  analyses  of  the  lamprophyrie  types  of  rock  indicate  that  the  orthoclase 
feldspar  is  in  excess  of  the  plagioclase  even  in  the  basic  phases.  As  the  rock  be- 
comes lighter  in  colour  with  an  increase  of  red  feldspar,  tlie  proportion  of  ortho- 
clase also  increases  and  the  rock  approaches  a  red  syenite. 

The  normal  dark-coloured  lamprophyres,  occurring  in  large  volume  on  the 
northeast  shores  of  Kirkland  lake  and  easterly,  are  accompanied  by  an  unusual 
porphyritic  rock  to  the  south  of  the  northeast  bay  of  Kirkland  lake.  On  the 
surface  it  contains  conspicuous  bleached  feldspar  crystals  and  is  older-looking 
than  the  normal  feldspar-porphyry  of  the  Kirkland  Lake  area.  It  is  intruded  by 
a  dike  of  feldspar-porphyry  in  this  locality  and  is  therefore  an  older  rock.  The 
older  porphyritic  rock  is  syenite  porphyry,  containing,  under  the  microscope, 
phenocrysts  of  orthoclase  with  zonal  structure  and  numerous  hornblende  crystals  in 
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a  fine-grained  feldspathic  groundmass  containing    apatite    and    magnetite    witli 
secondary  calcite.     Minute  blades  of  sericite  are  scattered  through  the  rock. 

A  diabasic  rock,  apparently  a  facies  of  the  lamprophyre,  occurs  on  claim  No. 
L.  3643. 

Syenite. — As  previously  mentioned,  there. is  a  red  rock  associated  with  the  basic 
lamprophyre  either  in  hvoaC  masses  or  narrow  dikes  that  occurs  abundantly  in  the 
area  southwest  of  Kirkland  la''e,  especially  around  the  soutliwest  bay  of  the  lake,  and 
in  Lebel  township,  north  of  Gull  lake.  The  syenite  is  of  a  bright  red  colour, 
consisting  largely  of  orthoclase  feldspar,  with  scattered  grains  of  ferromagnesian 
mineral,  altered  to  chlorite,  calcite  and  secondary  feldspar,  and  apatite,  pyrite  and 
maonetite  as  accessory  minerals. 


Laniprophyie  dike  with  narrow  dikelets  of  red  syenite,  northwest  of  the  Tough-Oakes  mine. 


An  analysis  of  the  red  syeiiitic  rocks  shows  the  following  composition 

Per  cent. 

Silica     57.56 

Alumina    1 S .  o.T 

Ferrous  oxide    1.87 

Fenic  oxide   5.84 

Lime    1 .  25 

Magnesia    0 .  89 

Potash     8 .  34 

Soda    :5.58 

Carbon  dioxide    0.69 

Water     1 .  ()9 
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This  analysis  is  verv  similar  to  that  of  a  red  porphvritic  syenite  at  the  David- 
son ])voperty  in  theAfataeliewan  area  tliat  has  the  following  composition: 

Per  cent. 

Silica     61 .  80 

Alumina    18 .  86 

Ferrous   oxide    ...  0 .  32 

Ferric  oxide     2 .95 

Lime    0 .  63 

Magnesia     0.34 

Potash     8 .  86 

Soda    3.19 

Carbon  dioxide    0.84 

Water    0. 54 

Pyrite    1.45 

The  red  syenite  is  the  most  acid  syenite  ^een  in  the  vicinity.  It  can  be  traced 
into  an  intermediate  rock  showing  less  silica  and  more  lime  and  magnesia  with 
increasing  percentages  of  ferromagnesian  minerals.  At  times  it  is  difficult  to  state 
whether  particular  specimens  are  syenite  or  lamprophyre,  particularly  where  they 
grade  into  each  other  as  seen  on  the  high  ridge  just  south  of  the  southwest  hay 
of  Kirkland  lake.  In  fact,  the  darker  intermediate  varieties  could  be  called 
basic  syenite. 

In  consequence  of  the  close  association  of  the  red  and  black  rocks,  which  in 
places  are  differentiation  products  of  the  same  magma,  a  separation  on  the  map  is 
extremely  difficult.  An  attempt  has  l)een  made  to  separate  them  in  the  vicinity  of 
the  southwest  l)ay  of  Kirkland  lake.  In  this  locality  the  veins  are  partly  in  the 
syenite  and  less  basic  lamprophyre  types,  and  commercial  ore  shoots  occur  in  them. 

Feldspar-Porphynj : — This  is  the  latest  intrusive  of  acid  or  intermediate  com- 
position occurring  in  the  vicinity  of  Kirkland  lake.  It  is  present  as  narrow  dikes, 
often  only  a  few  feet  wide  and  broad  stock-like  masses  that  may  be  nearly  the  width 
of  a  claim.  This  rock  is  usually  characterized  by  the  presence  of  conspicuous 
phenocrysts  of  red  feldspar,  but  in  portions  of  it  the  phenocrysts  may  be  incon- 
spicuous, the  rock  resembling  more  the  red  syenite  previously  described.  It  is 
generally  of  a  bright  red  or  pink  colour,  but  is  sometimes  grey  or  greenish.  , 

The  porphyry  intrusions,  like  the  lamprophyre,  have  their  long  axes  in  a 
general  northeast  and  southwest  direction. 

Often  a  mass  of  porphyry  will  include  narrow  strips  of  conglomerate  and 
greywacke,  resembling  the  main  mass  of  the  sedimentary  rocks  which  occur  in 
great  volume  in  the  central  part  of  the  area.  Such  small  masses  of  conglomerate 
can  be  observed  on  the  surface  at  the  Wright-Hargreaves  mine  to  the  east  of  the 
main  shaft.  Narrow  masses  of  conglomerate  are  also  encountered  underground 
at  the  Lake  Shore  mine. 

The  feldspar-porphyry  is  often  intimately  associated  with  the  lamprophyre 
in  narrow  bands.  Where  exposed  on  a  point  just  north  of  the  shaft  at  the  Lake 
Shore  mine  there  are  repeated  alternations  of  porphyry  and  lamprophyre,  the 
bands  being  only  a  few  feet  in  width.  In  a  cross-cut  200  feet  below  these  outcrops 
the  rock  is  all  porphyry,  showing  that  the  bands  of  lamprophyre  at  the  outcrop  do 
not  extend  to  great  deptli. 
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The  relationship  of  the  porphyry  to  the  conglomerate,  greywacke  and  quartzite 
is  well  shown  in  many  outcrops.  There  are  a  number  of  narrow  dikes  of  porphyry 
intruding  the  conglomerate  in  the  Kirkland  Lake  townsite,  where  outcrops  show 
tlie  porphyry  masses  cutting  across  the  bedding  of  the  sedimentary  rock. 

In  additiont  to  the  feldspar  phenoerysts  the  rock  occasionally  shows  'eyes'  of 
clear  quartz  and  blades  of  biotite  in  hand  specimens. 

Microscopically  the  feldspar  crystals  often  exhibit  a  beautiful  zonal  structure. 
Zones  of  sericite  are  frequently  recognized  in  the  phenoerysts,  probably  the  result 
of  alteration  of  some  intergrown  orthoclase.  Multiple  twinning  is  prominent  in 
most  of  the  feldspar  crystals,  which  are  therefore  of  the  plagioclase  variety,  but 
orthoclase  is  intergrown  with  the  plagioclase  in  some  of  the  crystals,  the  inter- 
growth  being  referred  to  anorthoclase.  There  are  a  few  scattered  crystals  of  quartz, 
generally  smaller  than  the  feldspar  phenoerysts,  and  laths  of  biotite,  some  of  which 
show  alteration  to  chlorite.  The  groundmass  is  fine-grained,  consisting  largely 
of  feldspar  and  quartz.  Chemical  analyses  show  plagioclase  feldspar  to  be  more 
prominent  than  orthoclase,  in  which  respect  the  porphyry  is  different  from  the 
red  syenite. 


Photomicrograph  of  reddish  feldspar-por- 
phyry, from  north  part  of  Burnside  claim, 
L.'lS23.      (X  19  diameters) 


Photomicrograph  of  greenish  feldspar-por- 
phyry from  wall  of  gold-bearing  vein  on 
Burnside  claim,  L.  1823.  The  rock  contains 
considerable  sericite.     (X19   diameters) 


Analyses  of  feldspar-porphyry  gave  ilie  following  results: 

1. 
Per  cent. 

Silica     66 .  30 

Alumina    15 .  37 

Ferrous   oxide    1.47 

Ferric    oxide    0.37 

Lime    3 .  06 

Magnesia    1.16 

Potash     3 .  86 

Soda    4 .  78 

Carbon   dioxide    3.34 

Water    0 .  60 

1.  Tough-Oakes  near  No.  1  vein. 

2.  Teck-IIughes  near  vein  east  of  No.  1  shaft. 


2. 

Per  cent. 
66.48 
15.42 

1.18 

1.05 

3.15 

1.67 

2.56 

5.97 

2.65 

0.30 
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Where  tlie  red  feldspar-porphyry  is  lacking  in  distinct  phenocrysts  of  feldspar, 
the  difficulty  in  distinguishing  it  from  the  red  syenite  is  increased.  Analysis  has 
shown  that  the  syenite  has  a  higher  percentage  of  orthociase  than  plagioclase  feld- 
spar, whereas  in  the  feldspar-porphyry  the  preponderance  of  feldspar  is  plagioclase. 
In  hand  specimens  it  is  often  impossi))le  to  distinguish  the  red  intrusive  rocks, 
and  since  both  the  porphyry  and  syenite  are  favourable  to  ore  deposition  the 
distinction  is  not  important. 

Later  Dikes 

Diabase  that  is  later  than  the  post-Timiskaming  intrusives  is  rare  in  the  area. 
Two  dikes  occur  in  the  vicinity  of  Kirkland  lake.  The  easterly  dike  that  can  be 
seen  to  the  southwest  bay  of  Kirkland  lake  is  an  olivine  diabase  and  in  places  is 
partly  altered  to  serpentine.  About  one-quarter  of  a  mile  west  is  a  dike  of  quartz 
diabase  that  has  been  encountered  in  the  workings  of  the  Teck-Hughes  and  On 
properties.  It  can  be  traced  south  and  southwesterly  to  the  Canadian  Kirkland 
claims.  Since  no  rocks  of  the  Cobalt  series  are  present  in  the  area  the  relation  of 
these  dikes  to  this  series  is  not  known.  They  may,  however,  be  of  Keweenawan 
age,  similar  to  many  other  dikes  in  tlie  pi'e-Camljrian. 

Glacial  and  Recent 

Drift  areas,  outlined  on  ma])  Xo.  29^7,  consist  of  thin  sheets  of  glacial 
sand  and  gravel.  A  part  of  the  area  is  overlain  by  swamp.  Where  the  soil  has 
been  removed  recently  the  glacial  grooves  and  striations  are  quite  distinct.  The 
ice  came  from  the  north  over  the  height  of  land,  the  movement  being  in  a 
southerly  direction  varying  from  S.  20°  to  S.  35°  E. 

ECONOMIC  GEOLOGY 

An  economic  map-sheet,  No.  29/;,  including  a  longitudinal  section  showing  the 
known  ore  shoots  along  the  main  fracture  on  a  scale  of  600  feet  to  the  inch, 
accompanies  the  report. 

Origin  and  Age  of  Gold  Deposits 

All  the  gold  deposits  of  northern  Ontario  are  in  the  pre-Cambrian,  in  rocks 
which,  with  few  exceptions,  are  older  than  the  Cobalt  series.  After  the  folding 
of  the  Timiskaming  series  and  before  the  deposition  of  the  Cobalt  series,  there 
was  a  period  of  igneous  activity  during  which  basic  and  acid  rocks,  including  1am- 
pj'ophyre.  porphyry,  syenite  and  granite,  were  intruded  into  the  older  rocks.  The 
probable  genetic  relationship  of  the  gold  deposits  of  Porcupine  to  granite  intrusions 
bas  been  noted  in  a  report  o]i  that  area.  Tiiere  are  a  number  of  gold-bearing  veins 
at  Kirkland  lake  associated  with  feldspar-porphyry  and  syenite,  suggestive  of  a 
relationship  between  the  intrusives  and  the  veins.  There  are  areas  of  granite  and 
syenite  within  a  short  distance  of  the  gold  deposits.  An  examination  of  a  number 
of  specimens  from  these  plutonic  areas  shows  that  these  rocks  contain  albite,  usu- 
ally as  phenocrysts,  similar  to  the  feldspar-porphyry.  It  is  quite  likely  that  the 
granite,  syenite  and  feldspar-porphyry  belong  to  the  same  period  of  intrusion  and 
are  different  facies  of  a  magma  whicli  underlay  or  imderlies  a  large  part  of  the  area. 
The  syenite  and  granite  have  l)een  exposed  by  deep  erosion. 
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While  the  oohl-bearing  veins  were  formed  subsequent  to  the  intrusion  of  the 
porphyry,  it  is  likely  that  they  are  genetically  connected  with  the  intrusive  rock 
which  occurs  as  dikes  and  boss-like  masses.  The  cooling  of  the  intrusive  was 
apparently  accompanied  by  shrinkage,  faulting  and  displacement  in  the  porphyry 
itself  and  in  the  adjacent  rocks.  The  gold-bearing,  silicious  solutions  that 
deposited  their  burdens  in  the  fissures  and  other  fractures  in  all  probability  repre- 
sented the  end  product  of  the  intrusion  of  the  acid  rocks  that  have  l)een  mentioned. 

Lindgren'  in  his  classification  of  mineral  deposits  places  the  gold-quartz  veins 
of  Ontario  in  the  division  oF  "  veins  and  replacement  deposits  formed  at  high 
temperature  and  pressure  and  in  genetic  connection  with  intrusive  rocks."'  He 
says:  "These  veins  are  clearly  related  to  those  of  the  southern  Appalachian  .states, 
but,  on  the  other  hand,  they  present  some  remarkable  analogies  with  those  of 
California."  These  veins  were  formed  at  considerable  depth  and  have  been  exposed 
by  extensive  erosion,  but  it  is  prol)able  that  they  were  not  formed  at  as  high  tem- 
peratures as  the  veins  at  Porcupine,  in  which  tourmaline  and  pyrrhotite  frequently 
occur.  The  minerals  tourmaline,  pyroxene,  garnet,  amphibole  and  biotite. 
characteristic  of  deposits  formed  at  high  temperatures,  have  not  been  recognized 
by  the  writers  in  tlie  Kirkland  Lake  area.  Albite.  chlorite,  sericite  and  car- 
l)onates  are  present  in  the  deposits  as  alteration  products.  The  veins  at  Kirkland 
lake  in  their  mineral  constituents  greatly  resemble  those  of  the  Sierra  Nevada. 
California,  which  are  described  by  Lindgren.'  In  these  latter  veins  tellurides  like 
altaite,  hessite,  calaverite.  petzite  and  melonite  are  frequently  associated  with 
native  gold. 

In  a  comparison  of  the  Cripple  Creek  and  Kalgoorlie  gold  deposits.  Lindgren 
has  shown  that  telluride  of  gold  may  be  deposited  in  large  quantities  both  near 
the  surface  (as  at  Cripple  creek),  and  at  a  depth  of  many  thousands  of  feet  below 
it  (as  at  Kalgoorlie)."  Telluride  of  gold  is  not  so  al)undant  in  the  Kirkland  lake 
deposits  as  telluride  of  lead,  but  probably  occurs  in  greater  quantity  than  has  been 
suspected  owing  to  the  difficulty  of  identifying  the  telluride  in  fine  grains  when 
accompanied  by  native  g'old.  As  stated  above,  the  mineral  associations  at  Kirkland 
lake  are  not  typically  those  of  high  temperature  deposits.  Magnetite  has  been 
found  in  gold-bearing  veins  at  the  Argonaut  *  mine,  a  few  miles  east  of  Kirkland 
lake,  and  specularite  has  Ijeen  reported  in  veins  from  the  Tough-Oakes  mine.  The 
Kirkland  Lake  deposits  have  probably  been  formed  at  considerable  depth,  like  the 
Kalgoorlie  deposits,  but  not  at  such  high  temperatures,  while  the  mineral  associa- 
tion is  somewhat  similar  in  that  nati\e  gold  accompanies  the  tellurides. 

Distribution  of  Ore  Deposits 

Exploration  in  the  Kirkland  Lake  area  has  indicated  three  principal  zones  of 
mineralization.  The  main  or  central  zone  is  that  which  runs  northeasterly  and 
southwesterly  along  the  southern  expansion  of  Kirkland  lake  and  along  which  a 
group  of  mines  is  1)eing  developed  over  a  distance  of  two  and  a  qi;arter  miles.  The 
principal  mines  of  the  area.  Tough-Oakes.  Burn-ide.  Sylvanite,  Wright-Hargreaves. 

'  Mineral  Deposits,  2nd  edit.,  W.  Lindgren,  p.  676. 
-  Ibid.,  p.  565. 

•'Economic  Geology,   1905-6,  Vol.   I,  542,   "  Metasomatic   Processes   in   the  Gold   Deposits 
oL'  Western  Australia." 

*  Porinerlv  La  Mine  d'or  Huroiiia,  Gautiiier  township. 

4.     M.    I'.\KT    IV. 
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Lake    Shore,   Teck-Hughes,    Orr,   Kirkland   Lake,   and   also   several   prospects   are 
situated  along  this  zone. 

A  southerly  zone  lies  about  three-quarters  of  a  mile  to  the  south  with  a  simi- 
lar strike,  and  along  it  are  located  the  Ontario-Kirkland,  Hunton,  Honer  and 
Canadian-Kirkland  and  on  which  considerable  work  has  already  been  done. 

A  northerly  zone  known  as  the  Goodfish  Lake  Gold  Area,^  lies  about  two  miles 
north  of  the  central  zone  where  a  number  of  properties,  including  the  Costello,  La 
Belle  Kirkland  and  Fidelity,  are  located.  This  zone  is  not  shown  on  the  accom- 
panying geological  map. 

Kirkland  Lake  Mineral  Zone 

The  greatest  amount  of  work  has  been  done  on  the  central  zone,  where  a  number 
of  gold-bearing  veins  have  been  discovered  extending  over  two  and  a  quarter  miles 
in  length  and  a  width  of  one-half  a  mile.  Li  this  zone  operations  have  shown  a 
major  fracturing  along  which  the  principal  properties  are  located.  It  is  believed 
that  after  the  intrusion  of  the  porphyry  and  syenite  faulting  took  place  in  lines 
roughly  parallel  with  the  long  axis  of  the  intrusions,  accompanied  by  fracturing 
and  crushing  of  the  porphyry  and  other  rocks  with  the  formation  of  the  veins  or 
lodes  along  these  fracture  planes.  The  principal  or  major  fracturing  can  be  traced 
across  a  number  of  properties  where  ore  shoots  are  being  developed  at  widely  separ- 
ated points,  but  evidently  along  one  system  of  fracturing.  This  fracturing  has 
crossed  all  the  different  rocks  in  this  zone,  including  feldspar-porphyry,  syenite, 
lamprophyre  and  conglomerate.  No.  1  vein  at  the  Kirkland  Lake  mine,  No.  2  vein 
of  the  Orr,  No.  3  vein  of  the  Teck-Hughes,  No.  2  vein  at  the  Lake  Shore  and  No.  2 
vein  at  the  Wright-Hargreaves  are  being  developed  along  the  major  fracturing.  Li 
addition  there  are  branch  veins  and  other  fractures  roughly  parallel,  on  which 
development  has  been  done  on  a  number  of  properties;  examples  are  No.  1 
vein  at  the  Lake  Shore,  Nos.  1  and  5  veins  at  the  Teck-Hughes,  and  No.  1  vein  at 
the  Wright-Hargreaves,  etc. 

The  fault  planes  along  which  the  ore  deposits  have  been  formed  dip  to  the 
south,  usually  at  a  high  inclination,  80°  to  85°,  although  locally  there  are  rolls  in 
the  fault  planes  that  are  steeper  or  flatter  than  the  average  dip.  A  fracture'  zone 
will  contain  several  fault  planes,  which  often  form  the  boundaries  of  ore,  and 
at  several  mines  development  has  been  carried  on  with  regard  to  .two  prominent 
fault  planes  called  footwall  and  hanging-wall  planes.  These  planes  are  from  a  few 
feet  to  40  feet  or  more  apart,  the  ore  sometimes  occurring  over  this  whole  width, 
or,  as  is  more  frequent,  near  one  or  the  other  wall,  depending  on  subsidiary  slip  or 
fault  planes.  The  ore  will  also  at  times  extend  beyond  the  recognizable  fault  planes 
or  so-called  vein  boundaries. 

The  faulting  and  fracturing  of  the  rock  has  permitted  the  circulation  of 
mineral-bearing  solutions  with  accompanying  vapours,  which  have  partly  filled  any 
open  fissures  and  partly  replaced  the  country  rock  in  the  fracture  zone.  The  amount 
of  vein  quartz  in  the  ore  deposits  is  relatively  small  as  compared  with  the  mineral- 
ized porphyry  or  other  rock  through  which  the  fractures  have  extended.  In  addition 
to  irregular  masses  of  quartz  several  feet  in  width  that  occur  along  the  veins,  there 
are  numbers  of  narrow  irregular  quartz  veins  a  few  inches  in  width  penetrating  the 
'  Ont.  Bur.  Min.,  Vol.  XXV,  1916. 
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porphyry  or  other  rock,  together  with  mineralized  or  replaced  rock,  which  make  up 
the  ore  body.  In  consequence  of  the  irregular  distribution  of  quartz  in  the  veins 
the  working  faces  along  drifts  on  the  veins  vary  greatly  in  appearance,  sometimes 
showing  considerable  quartz  and  at  other  times  almost  entirely  mineralized  por- 
phyry or  other  rock  with  mmute  veinlets  of  quartz  intersecting  it: 

The  mineralization  of  the  veins  has  extended  over  a  long  period,  since  there 
has  been  repeated  fracturing  along  the  mineralized  zone.  The  primary  quartz  is 
greatly  brecciated  and  fragments  of  quartz  and  porphyry  have  been  displaced 
along  the  fault  planes.  Movement  along  the  walls  in  the  ore  bodies  is  evidenced 
by  grooving  and  slickensided  surfaces  in  the  direction  of  movement.  Information 
as  to  the  extent  of  horizontal  displacement  may  be  obtained  at  the  Teck-Hughes 
mines,  where  a  north  and  south  dike  of  diabase  60  feet  in  width  has  been  faulted 
a  distance  of  150  feet  along  No.  3  vein,  the  part  of  the  dike  to  the  north  of  the 
fault  planes  being  to  the  west.     Several  large  blocks  of  diabase  occur  in  the  frac- 


Mineralized  porphyry  with  quartz  veinlets,  showmg  fault uig-f ace  in  west  drift, 
No.  1  vein,  .300'  level,  Lake  Shore  mine. 

ture  zone  together  with  masses  of  crushed  porphyry  oi'  syenite  tliru.-t  along  the 
fault  planes.  Mineralization  even  later  than  this  exten-ive  movement  is  indicated 
by  the  presence  of  gold  values  along  slip  planes  in  fragments  of  diabase  in  the  fault 
zone.     The  unaltered  diabase  itself  does  not  carry  gold  values. 

Mineralization   of   Porphyry   and   Syenite 

There  has  been  an  extensive  mineralization  of  poi'i)liyry  and  syenite  in  part-; 
of  the  area  that  extend  through  the  soutlierly  part  of  Kirkland  lake.  This  is  apart 
from  that  mineralization  that  occurs  with  the  commercial  ore  bodies.  The  long 
cross-cuts  connecting  Nos.  1  and  'i  veins  on  the  200-  and  KlO-foot  levels  at  the 
Lake  Shore  mine  are  through  the.se  rocks.  The  assay  plans  show  numerous  assays 
of  o-old  from  traces  up  to  40  cents  with  occasicmal  liigher  assays  of  rock  in  the 
cross-cuts.  Tl.is  rock  when  examined  closely  is  seen  to  carry  minute  veinlets  of 
quartz  with  disseminated  iron  ])yrites.  wliich  would  account   for  the  frequent  gold 
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values.  Similar  low  values  are  shown  in  cross-cuts  at  other  properties  away  from 
the  veins,  indicating  a  general  mineralization  of  much  of  these  intrusives  away 
from  the  recognized  veins.  This  mineralization  is  probably  dependent  on  the 
fauJting  and  fracturing  previously  referred  to  along  the  central  zone,  and  not,  as 
might  at  first  be  supposed,  due  to  a  gold  distribution  at  the  time  of  the  crystal- 
lization of  the  intrusive  rock. 

Character  of  Gold   Deposits 

The  early  development  of  the  Kirkland  Lake  area  was  chiefly  at  the  Tough- 
Oakes  mine  where  a  number  of  narrow  gold-bearing  veins  were  discovered.  The 
most  important  was  No.  2,  which,  at  the  surface,  carried  extremely  high-grade  ore 
over  a  width  of  2  to  6  inches  in  the  conglomerate,  the  vein  fissure  being  largely 
filled  with  quartz.  Development  proved  that  the  vein  ran  from  the  conglomerate 
into  the  porphyry  on  the  surface  and  at  depth,  and  by  far  the  greater  part  of  the 
gold  extraction  has  come  from  tlie  ore  shoot  in  the  porphyry.  While  the  high- 
grade  quartz  vein  in  tlie  conglomerate  carried  most  of  the  values  with  mill  ore  in 
the  wall  rock  affording  a  narrow  compact  ore  deposit,  when  it  entered  the  porphyry 
the  quartz  occurred  usually  in  narower  veinlets  spread  across  a  greater  width  with 
much  fracturing  of  the  porphyry  along  the  vein.  Consequently  most  of  the  ore  in 
the  porphyry  is  fractured  porphyry  witli  numerous  slip  planes,  along  which  quartz, 
calcite  and  ore-bearing  minerals  liave  been  deposited,  affording  a  greater  width  of 
ore  than  in  the  conglomerate.  The  stopes  on  the  vein  average  about  5  feet  in  Avidth. 
Development  on  other  veins  on  the  property  also  indicated  that  they  contained 
narrow  ore  bodies  either  in  the  porphyry  or  greywacke  and  conglomerate. 

The  early  exploration  farther  west  along  the  mineralized  zone  did  not  meet 
with  such  satisfactory  results,  the  veins  in  the  conglomerate  and  porphyry  along 
the  surface  not  showing  such  liigh-gradc  ore  as  occurred  at  the  Tough-Oakes,  with 
the  exception  of  the  north  vein  at  the  "Wright-Hargreaves,  which  produced  a  small 
amount  of  high-grade  when  it  was  operated  for  a  short  time  in  1913. 

The  main  fracture  zone,  or  main  vein,  which  for  most  of  its  length  is  in  low 
ground  or  under  the  bed  of  Kirkland  lake,  was  difficult  to  prospect,  and  only  after 
several  years  of  work  lias  it  been  proven  to  be  the  locus  of  the  principal  ore  deposi- 
tion. Much  of  the  })revious  work  was  done  on  pnrallel  or  subsidiar}'  and  narrower 
veins.  In  the  main  fracture  the  ore  deposits  have  been  found  to  be  wider  than  had 
been  expected,  reaching  in  places  forty  feet  in  width,  but  as  a  general  rule  running 
from  about  five  to  fifteen  feet  in  width. 

Strictly  speaking  the  ore-bearing  deposits  should  be  called  lodes  or  composite 
veins  formed  under  strong  compressive  forces,  ■with  the  solutions  following  openings 
along  fracture  planes  in  an  irregular  manner  and  partly  replacing  the  counti'v 
rock  adjacent  to  the  fractured  planes.  The  stringers  and  masses  of  quartz  inter- 
mingled with  the  fractured  porphyry  or  other  rock  generally  lie  in  the  direction 
of  the  vein  or  lode,  but  are  often  connected  by  transverse  stringers.  Tlie  replace- 
ment character  of  the  ore  is  frequently  recognized  by  masses  of  quartz  spotted 
with  remnants  of  red  porphyry;  this  ore  has  a  faint  reddish  colour  due  to  the 
included  porphyry.  Tn  other  cases  masses  of  ore  are  bright  red  porphyry  or  syenite 
with  very  thin  seams  of  quartz  tliat  are  hardly  recognizable.  The  lenses  of  quartz 
are  sometimes  several  feet  wide  in  portions  of  an  ore  deposit  and  contain  much 
visible  gold  together  with  tellurides,  pyrite,  copper  pyrites,  molybdenite,  etc.    Some 
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of  the  ore  shows  very  little  vein  quartz,  and  specimens  of  altered  red  syenite  from 
the  Lake  Shore  mine  have  been  found  to  contain  grains  of  gold  in  the  secondary 
minerals,  calcite  and  sericite  intermingled  with  the  original  feldspars  of  the  rock. 
Mining  operations  at  the  Kirkland  Lake  mine.  ()ctol)er,  1920,  have  indicated 
promising  ore  at  a  depth  of  900  feet  where  the  same  general  mineralization  has  been 
encountered., 

Minerals  in  Kirkland  Lake  Veins 

Tlie  oldest  mineral  in  the  veins,  apart  from  the  rock-forming  minerals,  is  a 
coarsely  crystalline  quartz.  L'sually  this  quartz  has  been  broken  up  and  other 
minerals  deposited  in  the  fracture  planes.  Of  these  there  is  quartz,  often  of  a 
somewhat  darker  colour  than  that  first  deposited.  Carbonates  of  various  com- 
position are  present  in  the  veins.  A  pink  carbonate  proved  on  analysis  to  be  calcite 
with  5.34  per  cent,  of  magnesium  carbonate;  a  grey  variety  is  ankerite.  There 
have  been  different  periods  of  fracturing.  Some  of  the  quartz  is  later  than  the 
carbonates.  Where  there  have  been  inclusions  of  country  rock  in  the  vein  and 
replacement,  some  sericite  has  been  developed.  Chlorite  also  occurs  as  a  vein 
material.  Iron  pyrites  is  the  most  abundant  of  the  sulphides,  being  found. both  in 
the  wall  rock  and  in  the  veins,  usually  in  well  crystallized  forms.  Some  of  the 
pyrite  in  the  vein  is  in  fine  grains.  Copper  pyrites  occurs  to  some  extent,  gener- 
ally where  the  vein  is  gold-bearing.  Galena  and  zinc  blende  occur  in  very  small 
quantity.  The  latter  material  has  been  observed  in  small  incrustation  veinlets, 
which  are  later  than  the  ore.  Molybdenite  has  been  deposited  abundantly  in  frac- 
tures, usually  as  a  thin  film.  Graphite  has  been  recognized  in  some  of  the  ore. 
This  mineral,  when  in  thin  films,  is  difficult  to  distinguish  from  molybdenite. 
Cru.shed  iron  pyrites  along  slip  planes  has  also  produced  a  bright  blackish  deposit 
that  resembles  molybdenite   or  graphite. 

Gold-bearing  solutions  have  circulated  along  these  planes,  and  the  veins 
have  been  enriched  by  the  deposition  of  gold  in  these  later  fractures.  Later  move- 
ments have  often  occurred  along  these  planes  and  the  gold,  altaite  and  other  tellur- 
ides,  pyrite,  copper  pyrites,  molybdenite  and  graphite  deposited  along  the  planes 
have  been  crushed  and  polished  or  slickensided.  In  some  cases  the  gold  has  been 
deposited  after  the  slickensides  have  been  formed,  since  veinlets  of  the  metal  have 
l)een  observed  on  the  200-foot  level  of  the  Tough-Oakes  mine  cutting  across  the 
smooth  planes  of  the  molybdenite. 

One  of  the  latest  minerals  with  white  calcite  .along  fault  planes  is  barite  of  a 
deep  red  colour,  observed  at  the  Teck-Hughes  and  Lake  Shore  mines. 

Tellurides 

Several  tellurides  have  been  recognized  in  ore  from  the  Kirkland  Lake  area. 
The  most  abundant  telluride  is  altaite  (PbTe),  telluride  of  lead,  which  has  heeh 
recognized  in  ore  from  all  the  mines  in  the  central  zone.  Tliis  mineral  is  readily 
recognized  by  the  well  developed  cubical  cleavage  and  brilliant  cleavage  planes. 
It  has  a  very  faint  greenish  tinge,  which  aids  in  recognizing  it  in  fine  grains.  This 
mineral  is  usually  accompanied  by' visible  gold  and  its  presence  often  indicates 
high-grade  portions  of  the  vein;     '        ;   ' 

Telluride  of  gold,  calaverite,  (i^iiTe,)  has  only  heen  recognized  in  ore  from'  Ko". 
3  vein  at  the  Tough-Oakes  mine.  Specimens  from  this  vein  show  calaverite  in  quite 
coarse  grains  and  readily  recognizable.   The  mineral  is  of  a  pale  brassy  almost  whites 
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colour,  brittle  and  quite  soft.  It  resembles  pale-coloured  iron  pyrites,  but  is  much 
softer.  The  mineral  on  assay  yielded  40.6  per  cent.  gold.  This  mineral  is  probably 
sparsely  distributed  in  the  ore,  but  if  in  very  fine  grains  would  be  difficult  to  recog- 
nize in  hand  specimens. 

Black  tellurides  carrying  mercury  have  been  recognized  recently  in  specimens 
from  the  Tough-Oakes  mine.  One  of  these  corresponds  to  kalgoorlite,  a  telluride 
of  gold,  silver  and  mercury.  An  analysis  of  selected  material  by  W.  K.  McNeill 
gave  the  following  composition;  Au.  20.40  per  cent.;  Ag.  31.1  per  cent.;  Hg.  10.2 
per  cent.  Another  telluride  contains  mercury  and  tellurium  with  no  gold  or  silver 
and  is  coloradoite.  These  mercury-bearing  tellurides  were  definitely  recognized 
in  polished  surfaces  by  means  of  the  microscope  and  by  chemical  and  blowpipe  tests. 
A  mercury  telluride,  probably  coloradoite,  also  occurs  in  specimens  of  ore  from 
No,  2  vein  at  the  Lake  Shore  mine.  The  mineral  is  here  associated  with  native 
gold,  altaite,  pyrite  and  copper  pyrites. 

The  tellurides,  tetradymite  (telluride  of  bismuth)  and  hessite  (teUuride  of 
silver),  have  been  reported  from  No.  2  vein  of  the  Tough-Oakes  mine  but  have  not 
been  recognized  by  the  writers. 

Ores  in  Thin  Section 

Examination  of  a  number  of  thin  sections  of  ore  from  the  Kirkland  Lake  area 
shows  that  the  vein  material  has  been  much  brecciated.  Fragments  of  porphyry, 
syenite,  conglomerate,  or  greywacke,  depending  on  the  character  of  the  wall  rock, 
are  enclosed  in  vein  materials,  which  are  chiefly  quartz  with  calcite  and  dolomite. 
Eeplacement  of  the  various  rocks  by  quartz  is  also  in  evidence.  The  coarsely 
crystallized  quartz  of  the  first  generation  is  fractured,  and  the  fracture  filled  with 
later  quartz,  calcite  and  dolomite.  The  principal  sulphide  and  telluride  minerals 
occur  chiefly  with  the  finer-grained  material  in  the  minute  fracture  planes  in  the 
<}uartz  and  altered  rock.  An  interlacing  meshwork  of  metallic  sulphides  and 
tellurides  with  native  gold  is  frequently  observed.  Wherever  the  tellurides  occur, 
native  gold  is  usually  recognized  in  grains  close  to  the  telluride  grains.  Grains  of 
;gold  are  seen  in  the  tellurides,  and  again  minute  veinlets  of  gold  sometimes  traverse 
•coarse  masses  of  telluride.  The  crystallized  calcite  frequently  contains  gold  that 
has  been  deposited  along  the  rhombic  cleavage  planes.  The  contact  of  fragments 
of  porphyry  or  other  rocks  with  quartz  is  usually  a  place  for  concentration  of 
the  sulphides,  tellurides  and  gold.  Eeplacement  of  the  rock  is  recognized  by  a 
gradual  transition  to  quartz  and  other  later  minerals.  Native  gold  has  been 
observed  in  contact  with  telluride,  molybdenite,  pyrite  and  copper  pyrites. 

A  section  of  high-grade  ore  from  the  Kirkland  Lake  mine  shows  quartz  in 
contact  with  altered  syenite.  There  is  a  concentration  of  pyrite  and  tellurides 
with  gold  along  the  contact  of  quartz  and  rock  and  also  in  the  quartz,  which  is 
fractured  and  carries  fine-grained  quartz  and  calcite  in  the  fracture  planes.  There 
is  abundant  sericite  and  carbonate  in  the  altered  rock,  A  blackish  mineral  in  very 
thin  films  is  believed  to  be  molybdenite.  A  sample  of  high-grade  ore  from  Kirkland 
Lake  mine  containing  21,42  oz,  of  gold  per  ton,  has  the  following  partial  com- 
position: Fe  1.65  per  cent;  MoSg  0.34  per  cent,;  S  0,65  per  cent,;  C  0.09  per 
cent,;  Te  0,10  per  cent.  This  analysis  shows  the  presence  of  both  molybdenite  and 
graphite  in  the  ore. 
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WORKING  PROPERTIES 

« 

Kirkland  Lake  Area 
Elliott  Kirkland 

The  Elliott  Kirkland  property  lies  to  the  west  of  the  Kirkland  Lake  mine. 
It  includes  three  claims,  the  princii)al  of  which  is  L.  1617  on  which  the  shaft  and 
mine  buildinos  are  located.  The  main  fracture  zone  has  been  traced  westerly 
through  low  land  from  the  Kirkland  Lake  mine.  A  vertical  shaft  has  been  sunk 
537  feet,  with  cross-cuts  on  five  levels  and  drifts  on  the  third,  fourth  and  fifth 
levels  along  fault  planes.  The  rocks  encountered  are  porphyry,  lamprophyre,  syen- 
ite, and  reddish  feldspathic  quartzite.  During  the  time  of  the  strike  at  Kirkland 
lake  the  workings  were  allowed  to  fill  with  water  and  no  further  exploratory  work 
has  since  been  done. 


-Plan  showing  location  and  boundaries  of  the   several  mining  properties   mentioned 

in  the  report. 

J-  Kirkland  Lake 

■■rThe  Kirkland  Lalie  Gold  Miniiig  Company  S&  operating  claim  L.  1236,  for- 
merly known  as  the'^MclKane,  situated  one-quarter  of  a  mile  southwest  of  Kirkland 
lake,  ISTative  gold  ha.d;:l)een  discovered  in :  the -main  vein  by  the  early  operators, 
who  also  sank  No.  1  shaft  to  a  moderate  depth.  /The  original  discovery  was  made 
through  about  20  feet  of  overburden,  the  strike  bi  the  vein  having  been  determined 
from  workings  on  the  Teck-Hughes  and  other  properties. 
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There  are  two  vertical  shafts  on  the  property.  No.  1  is  located  in  the  north- 
east part  of  the  claim  near  the  Orr  line  and  has  been  snnk  to  a  depth  ^  of  700  feet 
(April  1,  1920).  The  mineralization  was  followed  to  104  feet,  where  the  vein 
left  the  shaft  on  the  south  side.  From  the  different  levels  cross-cuts  were  run  to 
the  south  to  intersect  the  vein.  Since  the  vein  dips  approximately  85°  S.,  the 
cross-cuts  are  slightly  longer  at  each  succeeding  level.  Dxifts  have  been  run  on 
seven  levels,  but  those  on  the  first  and  second  are  short,  the  values  obtained  not 
having  been  as  good  as  those  from  the  300-foot  to  the  700-foot  levels. 

A  main  hoisting  shaft  is  located  600  feet  southwest  from  Xo.  1  shaft  and  to 
the  south  of  the  main  vein  as  exposed  on  the  surface.  This  contains  two  hoisting 
compartments  and  a  manway  compartment  and  is  connected  on  the  third,  fourth 
and  fifth  levels  with  the  main  workings  along  No.  1  vein.  With  depth  the  con- 
necting cross-cuts  become  shorter  owing  to  the  dip  of  the  vein  to  the  south. 

The  main  vein  is  recognized  by  the  presence  of  fault  planes,  which  dip  to  the 
south.  These  are  called  the  footwall  and  hanging-wall  planes,  and  they  vary  con- 
siderably in  distance  apart  in  different  sections  of  the  mine.  At  the  cross-cuts 
from  No.  1  shaft  on  the  400-,  500-,  600-  and  700-foot  levels  they  are  respectively 
19,  3.3,  10  and  40  feet  apart. 

The  area  lietween  the  principal  faults  is  very  nuich  disturbed,  since  minor 
fault  planes  and  cross-slips  have  in  part  controlled  the  ore  deposition.  Explora- 
tion has  shown  that  there  is  consequently  great  irregularity  in  the  mineralization 
in  the  fractured  zone  and  values  change  quite  rapidly  in  drifting  along  the  vein. 
The  development  has  been  carried  on  with  regard  to  the  two  principal  planes  or 
vein  boundaries.  On  the  400-  and  500-foot  levels  drifts  have  been  run  on  the  foot- 
and  hanging-wall  sides  of  the  vein  for  some  distance  and  up  to  the  present  time 
the  greatest  amount  of  development  has  been  done  on  these  levels,  where  large 
stopes  have  been  opened  up,  that  on  the  400-foot  level  being  about  300  feet  in  length 
and  23  feet  wide  at  one  point.  The  assay  plans  of  the  stopes  have  shown  the 
greatest  values  to  be  in  the  footwall  section  of  the  vein.  Development  has  also 
shown  that  the  ore  sometimes  extends  beyond  the  recognized  vein  boundary  planes. 
The  best  grade  of  ore  has  been  obtained  where  the  fault  planes  or  vein  boundaries  are 
moderate  distances  apart,  roughly  15  to-  25  feet.  Where  they  are  within  a  few 
feet  of  each  other  the  values  are  not  so  good,  iind  where  very. widely  apart  the 
values  have  a  tendency  to  become  mor'e  scattered.  The  ground  between  the  fault 
planes  is  so  broken  and  contains  so  many  slip  planes  that  it  has  been  found  advis- 
able to  leave  solid  l)acks  above  the  drifts  to  protect  them  from  the  weight  of 
broken  ore  in  the  stopes. 

The  development  has  so  far  indicated  that  the  principal  ore  shoot  extends 
from  above  the  300-foot  level  to  below  the  700-foot  level,  the  deepest  workings  up 
to  this  time.  The  ore  shoot  pitches  somewhat  to  the  west.  l)ut  sufficient  development 
has  not  been  accomplished  to  tlelimit  it?  actual  outline.  On  the  third,  fourth  and 
fifth  levels  the  ore  shoot  extends  easterly  to  the  Orr  west  boundary. 

.  Some  gold  values  ai;e  generally  obtained  along  the  main  vein  fracture,  but 
these  are  not  always  of  commercial  importance..  However, .  this^  mineralization 
indicate.sthg,. possibility  of  exploration  developing,  other  ore  shoots."   A  heavv  fault 

'In  July,   1920,  the  shaft  had  reached  a   depth  of  900  feet,  and  in  October  ore  was 

encountered  in  drifting-  on  this  level. 
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plane  is  often  in  evidence  in  the  workings,  the  gouge  being  frequently  several  inches 
thick.  Considerable  brecciation  of  ore  has  occurred,  indicating  faulting  subse- 
quent to  ore  deposition. 

The  best  ore  is  a  bright  red  porphyry  or  syenite  through  which  there  are 
ribbons  of  quartz  carrying  tellurides,  copper  pyrites,  iron  pyrites,  molybdenite, 
graphite,  calcite  and  native  gold.  The  vein  is  principally  in  the  porphyry  and 
syenite  that  lies  adjacent  to  a  band  of  conglomerate,  greywacke  and  quartzite,  in 
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which  the  shaft  has  been  sunk  entirely  from  above  the  300-foot  level  to  the  700-foot 
level.  The  dip  of  the  contact  is  approximately  the  same  as  that  of  the  vein,  about 
85°  S.  The  north  fault  plane  or  footwall  of  the  vein  is  sometimes  in  the  sedimentary 
formation.  High-grade  ore  with  visible  gold  was  observed  on  the  400-  and  500- 
foot  level  stopes,  which,  together  with  a  lower  grade,  is  expected  to  average  approxi- 
mately $10  a  ton. 
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The  ore  is  hoisted  in  the  main  shaft,  passed  through  a  crusher  and  carried  to 
the  mill  bin  on  a  conveyer  belt.  The  mill  treats  140  tons  per  day  and  the  recovery 
is  92  to  95  per  cent. 

F.  L.  Culver  is  general  manager,  and  W.  Sixt,  superintendent. 


Orr 


The  main  fracture  of  the  area  passes  from  the  Kirkland  Lake  mine  across  the 
northwest  comer  of  the  Orr  claim,  T.  16,626,  otherwise  known  as  the  Orr- 
Wettlaufer,  and  extends  to  the  Teck-Hughes  and  Lake  Shore  on  the  northeast. 
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Plan  of  Orr  property,  400-ft.  level.  Ore  occurs  along  this  drift  and  is  noted  on  the  plan 
in  the  short  cross-cuts  north  and  south  of  the  drift.  The  vein  system,  which  dips  85°  to  the 
south,  continues  north-easterly  to  the  Teck-Hughes  and  south-westerly  to  the  Kirkland  Lake 
mine. 

The  vein  on  the  Orr  property  was  discovered  in  1913  and  some  work  done. 
In  1917  the  property  was  optioned  to  the  Kirkland  Porphyry,  and  considerable 
underground  work  was  done  under  the  supervision  of  Joe  Houston.  Ore  was 
developed  on  the  280-  and  400-foot  levels  during  1918.  In  1919  a  long  cross-cut, 
700  feet  in  length,  was  driven  on  the  400-foot  level  to  the  southeast  to  reach  a 
parallel  vein  that  outcrops  575  feet  to  the  south.  The  cross-cut  was  thought  to  be 
within  a  few  feet  of  the  objective  in  June,  1919,  when  the  miners  went  on  strike 
and  all  work  was  suspended. 

The  main  No.  1  vein,  on  which  some  ore  has  been  developed,  is  approximately 
300  feet  in  length  on  the  surface  and  400  feet  on  the  fourth  level,  the  gain  in 
length  being  due  to  the  vein  dipping  approximately  83°  to  the  south.  A  vertical 
shaft  has  been  sunk  to  a  depth  of  420  feet.  On  the  150-,  240-,  280-,  and  400-foot 
levels  the  vein  has  been  cross-cut  at  12,  18,  23  and  50  feet  respectively,  to  the  south 
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of  the  shaft.  The  vein  is  similar  in  character  and  structure  to  the  main  vein  on 
the  adjoining  properties.  For  a  depth  of  about  300  feet  the  vein  is  on  or  near  the 
contact  between  the  sediments  and  a  red  hornblende  syenite.  The  shaft  at  a  depth 
of  310  feet  passed  from  conglomerate  into  syenite.  On  the  400-foot  level  the  vein 
in  places  is  entirely  in  the  syenite  while  in  the  west  workings  it  is  in  the  contact 
between  quartzite  and  syenite,  as  can  be  seen  on  the  accompanying  plan.  There 
are  two  main  faults  from  12  to  25  feet  apart,  along  and  between  which  the  ore 
occurs.  A  central  fault  is  also  quite  pronounced,  and  there  are  numerous  minor 
slips.  A  narrow  drift  400  feet  in  length  has  been  driven  along  the  central  fault  in 
ore.  Several  cross-cuts  on  this  level  show  that  there  is  high-grade  across  narrow 
iwidths  on  both  the  hanging  and  foot  walls.  The  high-grade  is  comprised  of  silici- 
ified  porphyry  with  numerous  molybdenite  streaks  and  much  iron  pyrites,  chal- 
fcopyrite,  altaite  and  gold. 

Teck=Hughes 

The  main  ore-bearing  zone  of  the  Kirkland  Lake  area  passes  through  a  southern 
portion  of  the  Teck-Hughes  property  (li.  1238),  where  it  is  known  as  vein  No.  3J 
The  bulk  of  the  gold  produced  at  the  mine,  namely  .$316,882.70  up  to  the  end  of 
1919,  has  come  from  this  vein.  It  occurs  largely  in  the  porphyry  and  syenite,  but 
passes  for  several  hundred  feet  along  the  contact  between  the  intrusives  and  the 
conglomerate.  Practically  all  the  early  development  work  in  1913  was  done  on 
Vein  No.  1,  which  lies  about  100  feet  north  of  the  main  zone.  The  main,  vertical 
No.  1  shaft  at  the  east  side  of  the  property  was  commenced  on  vein  No.  1,  Avhich 
dips  80°  to  the  south.  The  vein  is  composed  of  breccia  ted  porphyry  and  quartz 
from  2  to  6  feet  wide  and  carries  low  contents  of  gold.  Shafts  numbers  2  and  4 
are  to  the  west  on  a  narrow  vein  in  the  conglomerate  wliich  may  be  a  continuation 
of  the  No.  1  vein.  This  vein  resembles  the  vein  in  the  conglomerate  on  the  Ontario-: 
Kirkland.  No.  3  shaft  near  the  south  boundary  of  the  claim  has  been  sunk  200 
feet  on  the  main  ore' deposit  with  winzes  down  on  ore  to  the  fourth  level.  Cross- 
cuts from  the  No.  1  shaft  have  cut  the  main  No.  3  ore  zone  at  distances  ranging, 
from  .100  to  170  feet  to  the  south.  Drifts,  each. approximately  1,000  feet  long, 
extend  along  the  main  zone  on  the  second,  fourth  and  fifth  levels.  A  cross-cut  to 
the  vein  has  been  made  on  the  sixth  level.  Over  10,000  feet  of  underground  work 
has  been  accomplished  to  date  above  the  600-foot  level.  The  section  H.-J.  on  tlie 
accompanying  map.  No.  291i,  shows  the  workings  and  ore  shoots  on  the  main  vein. 
as  rei^ogiiized  up  to  March,  1920. 

YeM\  No.  '■)  is  a  branch  from  the  hanging-wall  side  of  the  main  vein  arid  di])s 
about  6"0°to  the  south. 

The  ore  in  the  main  No.  3  vein,  which  is  typical  of  the  ore  described  on  other 
properties,  occurs  in  shoots  usually  between  two  prominent,  nearly '  parallel  mud 
seams  or  faults,  from  6  to  40  feet  apart,  and  dips  85°  to  the  south.  The  faults  or 
slips  are  often  filled  with  gouge  from  an  inch  to  six  inches  in  thickness,- harrowing 
down  in  places  to  mere  cracks.  Tn  many  places  secondary  minerals  such  as  quartz, 
calcite  and  reddish  bafite  fill  the  faults.  The  ore,  whicli  is  similar  to  that  oh  the 
adjoining  properties,  is  comprised  of  brecciated  syenite,  porphyry  a'nd' quartz  culby 
veinlets'of  quartz,  the  whole  containing  numerous  slip  planes.  The  minerals  present 
are  pyrite,  copper  pyrites,  molybdenite,  altaite  and  gold. 

The    ore    shoots    are    irregularly    distributed    throughout    the    faulted    zone. 
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Usually  the  shoots  lie  on  the  inside  and  adjacent  to  one  of  the  main  fault  walls. 
In  places,  however,  the  ore  is  continuous  between  the  two  fault  walls,  while  in 
other  places  the  ore  extends  out  beyond  a  fault  wall. 

Two  or  three  main  faults  are  apparently  subsequent  to  the  ore  deposition,  but 
act  as  guides  in  following  the  ore.  The  shoots  range  in  size  from  a  few  feet  to  over 
several  hundred  feet  in  length,  being  at  times  over  40  feet  in  Avidth.  The  general 
superintendent,  D.  L.  H.  Forbes,  has  found  that  the  best  ore  usually  occurs 
where  the  faults  are  a  considerable  distance  apart,  or  where  there  is  a  sharp  roll  in 
the  dip  along  the  main  faults.  The  south  or  hanging-wall  has  produced  more  ore 
than  the  footwall. 

The  values  are  so  erratic  that  the  careful  sampling  of  every  face  or  round  is 
required  to  locate  the  ore  shoots.  Stoping,  however,  has  shown  that  the  values  are 
not  so  uneven  as  lateral  work  would  indicate. 

In  1917-18  the  ore  averaged  $7.87  per  ton.  which  was  a  lower  value  than  was 
indicated  by  the  underground  sampling.  This  was  due  to  a  dilution  with  waste 
rock  caused  by  the  easy  breaking  qualities  along  numerous  slips  in  stoping.  Ore. 
however,  occasionally  extends  behind  one  of  the  fault  planes  or  the  supposed  ore 
wall,  hence  horizontal  drill  holes  are  ])ut  in  at  regular  intervals  beyond  the  sup- 
posed ore  wall  for  testing  purposes.  The  west  shoot  was  found  to  extend  from 
the  surface  to  the  fifth  level  and  to  be  still  continuing  as  shown  on  the  map  section 
H-J.  The  values  in  the  large  stope  above  the  400-foot  level  near  the  eastern 
boundary  of  the  property  were  more  even  tlian  in  the  other  ore  shoots.  The  frac- 
tured zone  l)etween  the  ore  shoots  assays  from  40  cents  to  $4.00  in  gold,  per  ton ; 
hence  the  grade  of  ore  varies  according  to  the  amount  of  lower-grade  material  that 
is  mined  with  the  higher-grade. 

The  following  notes  are  taken  from  D.  L.  H.  Forbes',  the  general  superin- 
tendent's, sixth  annual  report  for  the  year  ending  August  31st,  1910. 

After  a  temporary  shut-down  during  the  summer  of  1918,  operation  was  resumed  in 
October  and  continued  witliuut  interruption  until  the  workmen's  strike  on  June  12th,  1919. 
During  this  period  a  total  of  16,907  tons  of  ore  was  treated.  This  ore  had  an  average 
gross  value  of  $10.27  per  ton,  and  from  it  gold  bullion  amounting  to  $149,874.77,  or  $8.86 
per  ton,  was  recovered.  The  silver  in  the  bullion  was  799.76  fine  ounces,  valued  at  $809.64. 
The  average  cost  per  ton  for  the  seven  months  of  uninterrupted  operation  was  $8.58,  which 
includes  $2.72  spent  in  development  and  exploration  work. 

Considerable  new  ore  was  found  on  the  2nd,  4th  and  5th  levels,  and  the  result  of  develop- 
ment work  in  acquiring  a  better  knowledge  of  the  general  character  of  the  ore  deposits  and 
in  obtaining  more  confidence  in  the  persistence  of  ore  shoots  between  levels  and  at  depth  was 
highly  satisfactory. 

At  the  present  stage  of  the  mine's  development  the  fully  developed  ore  is  estimated  to 
be  26,600  tons  with  an  average  grade  of  about  $10.00  per  ton.  Of  this  tonnage  7,800  tons  are 
broken  in  the  mine  and  2,200  tons  are  at  the  surface  in  stockpiles.  There  is  also  a  reserve 
of  12,600  tons  of  $5.00  average  grade  which  is  fully  developed  and  of  which  7,800  tons  ii 
broken  in  stockpiles  or  in  low  grade  stopes  in  the  mine.  In  addition  to  the  above,  the  partly 
developed  ore  from  tlie  5th  level  to  surface  is  estimated  to  be  60,000  tons  at  an  average 
grade  of  $9.70  per  ton.  It  may  be  added  that  the  reserves  of  fully  developed  ore  at  present 
are  substantially  greater  than  at  the  time  when  operation  was  lesumed  in  October,  1918, 
consequently  development  work  has  more  than  replaced  the  ore  treated  during  the  year. 

The  flow  sheet  of  tlu'  mill  is  shown  in  the  accompanying  plan.  The  capacity 
of  the  mill  is  as  follows:  crushing  section  75  tons  i)er  10  liours:  grinding  section 
j30  tons  per  24  hours:  cyaniding  section  \2i)  tons  per  24  Iiours.  The  Crowe- 
Vacuum  process  of  gold  precipitation  has  considerably  reduced  tlie  zinc  consump- 
tion and  gives  a  precipitate  wliich  is  easily  refined.  The  gold  residue  is  melted 
into  bullion  and  sold  in  bars  around  8.")0  fine. 
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Key  to  Numbers. 

1.  One   Mather  &  Pratt  turbine  pump,  direct 

connected  to  15  h.p.  motor. 

2.  One  wood  tank,  capacity  37  tons. 

3.  One  weighing  platform  for  mine  cars,  ore 

bin,  60  tons. 

4.  One   16"  x   10"   Farrel-Bacon   jaw  crusher, 

capacity  75  tons  per  8  hours. 

5.  One   20"   belt   conveyor,   200   ft.   per  min., 

20°      incline.     Ding     magnetic     head 
pulley. 

6.  One  No.  2F.  Telsmith  gyratory  crusher,  set 

at  %"  opening,  capacity  75  tons  in  8 
hours. 

7.  One  14"  belt  conveyor,  135'  centre  to  centre, 

speed  270  ft.  per  min.,  12° -15°  incline. 

8.  One  8'  x  10'  wood  tank  for  barren  solution. 

9.  One  10'  x  8'  wood  tank  for  crushing  solu- 

tion, 20  tons  capacity. 

10.  One  12'  x  16'  x  17'  deep  wood  ore  bin,  45^ 

bottom,  capacity  110  tons. 

11.  One  20"  conveyor  feeder,  worm  gear  driven. 

12.  One   5'  x  .5'   P.  &   M.   Co.  ball  mill,  belt- 

driven  by  60  h.p.  motor. 

13.  One  414'  x  26'  Dorr  duplex  classifier. 

14.  One  5'  x  20'  P.  &  M.  Co.  tube  mill,  scoop 

feed.  El  Oro  liners. 

15.  One  QW  X  8"  Oliver  F.  Co.,  low  pressure 

air  compressor. 

16.  One  8"  bucket  elevator,  speed  275  ft.  per 

mill.,  returning  spills. 

17.  One  30'  x  16'  Dorr  duplex  thickener,  capa- 

city  500    tons   solution   and    100   tons 
dry   pulp    per    24   hrs.,    S :    L :     :  1 :    5 
underflow  at  1 :   1. 
IS.  One    No.    4    Sudbury    Const.    Co.,    3-throw 
diaphragm  pump. 

19.  Three  12'  x  16'  Dorr  agitators,  wood  tanks, 

capacitv  of  each  33  tons  of  drv  pulp 
at  1:   1.5. 

20.  One    5"    x    5"    Aldrich    V.T.B.D.    solution 

pump,  80  gals,  per  min. 

21.  One  12'  x  10'  wood  tank  with  6  clarifying 

filter  leaves,  each  4'  x  8' 

22.  One  30'  x  16'  wood  Dorr  duplex  thickener, 

capacity   100   tons,   dry  pulp   per  day 
S:   L:    :1:   4,  underflow  1:    1. 

23.  One  Roots  rotary  vacuum  filter  pump. 

24.  One  45°   V-notch  solution  measuring  weir. 

25.  One  No.  4  Sudbury  diaphragm  slime  pump, 

20  strokes  per  min. 

26.  One  12'  x  10'  wood  pregnant  solution  stor- 

age tank,  capacity  40  tons. 

27.  One  Blake-Knowles  6V2"  x  6"  wet  vacuum 

pump,  70  tons  per  day. 

28.  One  Merrill  zinc  dust  feeder. 

29.  One  zinc  dust  emulsifier. 

30.  One    wood    agitation-precipitating    tank,   4' 

X  6',  capacity  2.3  tons. 

31.  One    Aldrich    5"    x    5"    V.T.B.D.    solution 

pump,  run  at  150-200  tons  per  day. 

32.  Two   2'   x   2'  X   2"   Perrin   23   frame   filter 

presses,  with  Crowe  vacuum  and  Mer- 
rill precipitation  processes. 

33.  One  ll'-6"  x  3'  Oliver  slime  filter. 


Ore  and  pulp 


Explanation  op  Flow  Lines. 
Solution  — .  — . 


Water 


Solid  to  liquid  ratios  and  tons  per  24  hours  shown  thus: — S:  L:    :1:  6. 
FLOW  SHEET    (JULY,  1918)   OF  CYANIDE  PLANT,   TECK-HUGHES  GOLD  MINE. 
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Lake  Shore 

The  Lake  Shore  Mines  is  a  consolidation  of  a  number  of  claims,  L.  2645, 
L.  2606,  L.  2605,  L.  1557  and  16635,  along  the  main  fracture  zone  that  passes 
through  Kirkland  lake.  It  includes  an  area  on  the  south  side  of  the  lake  and  also 
the  southerly  part  of  the  lake  bed  itself.  The  principal  mine  buildings  are  on 
claim  L.  1557. 

The  first  work  was  done  on  No.  1  vein  on  the  south  shore  of  the  lake,  where  a 
vertical  shaft  has  been  sunk  to  a  depth  of  400  feet  and  drifts  run  on  the  100-,  200-, 
300-  and  400-foot  levels,  the  greatest  amount  of  work  having  so  far  been  done  on 
the  third  and  fourth  levels.  Development  has  shown  that  the  vein  dips  slightly  to 
the  north  above  the  200-foot  level.  A  strong  fault  was  encountered  just  above  the 
200-foot  level,  dipping  25°  to  the  south.  The  fault  displaced  the  vein  a  distance 
of  28  feet.  From  the  2'00-foot  level  to  the  400-foot  level  the  vein  is  nearly  vertical. 
The  400-foot  level  is  also  connected  with  the  surface  by  raises.  With  the  exception 
of  a  small  amount  of  ore  from  back-stoping  and  raises,  all  the  ore  obtained  from 
No.  1  vein  has  so  far  been  taken  from  the  drifts.  The  ore  occurs  chiefly  in  the 
reddish  porphyry,  but  parts  of  the  vein  have  conglomerate  and  lamprophyre  as  wall 
rocks.  Owing  to  the  small  amount  of  cross-cutting  tlie  distribution  of  these  bands 
of  other  rocks  has  not  been  worked  out.  On  the  200-foot  level,  100  feet  west  of  the 
shaft,  lamprophyre  has  been  faulted  over  porphyry.  A  strong  cross  fault.  310  feet 
west  of  the  shaft,  on  the  400-foot  level,  striking  nearly  north  and  south  and 
dipping  nearly  vertically,  has  displaced  the  part  of  the  vein  lying  to  the  west  of  the 
fault  20  feet  to  the  south.  This  fault  is  also  indicated  in  the  workings  in  the  west 
drifts  on  No.  2  vein.  The  work  on  the  vein  in  the  vicinity  of  this  fault  was  ren- 
dered difficult  by  the  occurrence  of  several  subsidiary  faults. 

Cross-cuts  have  been  run  from  the  shaft  northwesterly  on  the  200-  and  400- 
foot  levels  to  intersect  Xo.  2  vein  under  the  bed  of  Kirkland  lake.  This  vein  is  on 
the  main  fracture  that  is  being  developed  at  a  number  of  mines  over  a  distance  of 
214  miles.  It  has  been  drifted  on  northeasterly  and  southwesterly  from  the  cross- 
cut on  each  level,  the  greatest  amount  of  drifting  having  been  done  on  the  200-foot 
level.  Here  the  vein  is  opened  up  for  a  distance  of  1,500  feet,  for  the  greater  part 
in  ore.  With  the  exception  of  some  back-stoping,  preparatory  to  timbering  for 
mining,  the  ore  extracted  has  come  from  development.  Red  feldspar-porphyry 
and  syenite  occur  with  the  vein  over  most  of  the  distance  so  far  developed,  but  in 
the  west  drift,  330  feet  from  the  cross-cut,  this  rock  is  associated  with  bands  of 
conglomerate  and  lamprophyre  to  the  face  of  the  west  drift  (April  15,  1920),  about 
800  feet  from  the  cross-cut.  The  west  face  is  entirely  conglomerate  and  for  a 
distance  of  about  150  feet  the  vein  is  in  this  rock  and  is  of  commercial  grade.  Ore 
also  occurs  where  lamprophyre  is  the  wall  rock. 

Development  on  the  400-foot  level  is  similar  to  tliat  on  the  200-foot  level. 
the  vein  where  opened  being  principally  in  the  red  porphyry  and  syenite  with 
conglomerate  showing  in  the  west  drift.  A  long  stope  has  been  opened  on  this 
level  and  at  the  time  of  visit  was  almost  through  to  the  200-foot  level.  Fracture 
planes  occur  along  the  vein,  the  ore  body  showing  slickensided,  nearly  vertical  walls 
with  a  slight  dip  to  the  south.  The  ore  is  largely  of  the  red  porphyry  type,  asso- 
ciated   with    which    is    quartz    in    lenticular  masses  and   ribbon-like   structures. 
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Brecciation  of  the  ore  is  evident  in  the  fractured  character  of  the  porphyry  and 
the  vein  quartz.  Minor  slip  planes  occur  along  the  ore  body  and  commercial 
values  sometimes  cease  at  one  of  these  slips  and  come  in  again  on  other  slips  in 
drifting  along  the  vein.  Constant  assaying  of  faces  is  necessary,  since  the  ore 
sometimes  turns  off,  from  where  it  has  been  following  a  well  defined  wall,  diagonally 
along  another  wall. 

In  addition  to  the  fracture  planes  with  which  the  ore  is  associated  there  are 
heavy  faults  showing  much  clay  gouge  in  places  that  in  part  have  followed  the  ore 
bodies,  and  again  are  not  near  the  ore  body.  One  of  these  faults  was  drifted  on  for 
210  feet  easterly  from  the  cross-cut  on  the  2ti0-foot  level,  being  mistaken  for  the 
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Plan  of  Workixgs,  etc..  Lake  Shore  Mine. 


1.  Thaw  house. 

2.  Carpenter  shop. 

3.  Boiler  house. 

4.  Compressor  and  hois*^  house. 

5.  Transformer  house. 

6.  Water  tank. 

7.  Shaft  house. 

8.  Dry. 

9.  Crusher  house. 


10.  Blacksmith  shop. 

11.  Lime  house. 

12.  Assay  office. 

13.  Refinery. 

14.  Manager's  residence. 

15.  Office  and  store  room. 

16.  Meter  house. 

17.  Bungalow. 
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vein.  Later  it  was  discovered  that  the  ore  body  had  turned  off  from  this  heavy 
fault  40  feet  from  the  cross-cut  on  the  north  side.  Beyond  this  it  was  followed 
northeasterly  for  several  hundred  feet  nearly  to  the  Wright-Hargreaves  boundary. 

The  ore  bodies  vary  in  width  and  it  is  difficult  to  determine  the  widths  along 
the  drifts,  which  are  usually  about  five  feet  wide,  and  frequently  all  in  ore.  Much  of 
the  ore  in  the  400-foot  stope  on  Xo.  2  vein  will  average  eleven  feet  in  width.  In 
mining  in  the  stopes  the  walls  are  tested  by  horizontal  drill  holes  at  regular  inter- 
vals and  the  stoping  continued  to  the  l)0undary  of  the  ore. 

The  following  information  has  been  taken  from  the  fifth  annual  report  of  the 
Lake  Shore  Mines  for  the  year  ending  Xovember  3,  1919 : 

In  the  fiscal  year  1918.  14,928  tons  of  ore  were  milled,  producing  $370,128.41, 
the  average  recovery  being  $24.76  per  ton.  During  this  period  the  mill  operated 
slightlv  less  than  nine  months.     For  the  fiscal  vear  1919.  11,907  tons  of  ore  were 
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Mine   Ore  Bin. 
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Ball  Mill. 

Classifier. 
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S  Bucket  Elevator. 
9.  Agitators. 

10.  Thickeners. 

11.  Diaphragm  Pumps. 
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12.  Sump  Tank. 

13.  Triplex  Pump. 

14.  Storage  Tank. 

15.  Water  Tank. 

16.  Clarifier. 

17.  Vacuum  Pump. 

18.  Pregnant  Solution  Tank. 

19.  Zinc  Feeder. 

20.  Triplex  Pump. 

21.  Precipitation  Press. 

22.  Refinerv. 
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milled,  producing  $393,818.18,  with  an  average  recovery  of  $24.67  per  ton.  During 
this  period  the  mill  was  idle  owing  to  a  strike  for  over  four  months,  the  normal 
production  being  obtained  for  only  the  first  six  months  of  the  fiscal  year.  Of  the 
ore  treated  in  the  mill  43.67  per  cent,  was  from  stopes,  2.83  per  cent,  from  raises, 
3.33  per  cent,  from  surface  dump,  and  50.17  per  cent,  from  drifting;  broken  ore 
reserves — 6,035  tons,  average  value  $32.60,  $185,914.00.  During  the  year  the 
development  consisted  of  1,864  feet  of  drifting,  cross-cutting  and  raising  on  Nos.  1 
and  2  veins.  Regarding  ore  reserves  R.  C.  Coffey,  mine  manager,  states :  "Although 
several  ore  chutes  of  commercial  grade  have  been  exposed,  no  ore  has  been  actually 
blocked  out,  with  the  exception  of  broken  ore  as  previously  noted,  and  consequently 
no  attempt  has  been  made  to  figure  ore  reserves." 

The  authorized  capital  is  $2,000,000  in  shares  of  the  par  value  of  $1.00  each; 
up  to  November  30,  1919,  four  dividends  of  $50,000  each  had  been  paid. 

The  mill  treats  approximately  60  tons  per  day  and  began  operations  on 
March  8,  1918. 


Thin  section  of  gold-bearing  quartz  from 
vein  on  Wright-Hargreaves,  Carbonate,  molyb- 
denite, chlorite,  telluride  (altaite?),  gold  and 
other  minerals  occur  in  the  fracture  planes  of 
the  quartz.      (X   19  diameters). 


Wright=Hargreaves 

The  Wright-Hargreaves  mine  is  situated  on  the  main  ore-bearing  fracture 
near  the  centre  of  the  productive  area,  where  the  porphyry  rocks  have  the  greatest 
exposed  width  in  the  area.  The  mineralized  zone  has  been  traced  intermittently 
for  2,400  feet  on  the  surface,  and  it  undoubtedly  extends  for  1,500  feet  across  the 
western  part  of  the  property,  which  is  covered  by  a  portion  of  Kirkland  lake  and 
passes  to  the  Lake  Shore  mine  on  the  west.  The  zone  is  roughly  parallel  to  the 
longer  boundaries  of  the  property.  It  was  in  veinlets  in  this  fracture  that  gold  was 
first  found  in  the  area  on  L.  1830  (T.C.  709)  in  1911  by  W.  H.  Wright.  During 
that  autumn  two  core-drill  holes  were  put  down  on  the  vein  with  a  shot  drill.  The 
holes  were  driven  only  to  shallow  depths  partly  on  account  of  the  hardness  of  the 
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porphyry.  Dick  Cartwright  took  an  option  on  the  property,  and  in  1913  discov- 
ered a  small  rich  vein  about  550  feet  north  of  and  parallel  to  the  main  vein.  A 
60-ft.  shaft  was  sunk  on  this  vein,  which  is  five  or  six  feet  wide,  and  also  in  the 
porphyry,  from  which  3.4  tons  of  ore  were  shipped  giving  returns  of  $331.35  to 
the  ton.  The  option  was  allowed  to  lapse,  and  the  property  lay  idle  for  a  long 
time  before  the  present  Wright-Hargreaves  Company  commenced  operating.  Two 
shafts  about  950  feet  apart  have  been  sunk  on  the  main  fracture  to  the  300-  and 
400-foot  levels  respectively,  and  a  drift  on  the  300-foot  level  to  connect  these 
shafts  is  about  half  completed.  The  vein  and  ore  are  very  similar  to  those  of  the 
Lake  Shore.     The  vein  varies  in  width  from  a  few  feet  to  over  twenty  feet. 

The  north,  or  No.  2  vein,  is  similar  in  appearance  to  the  main  vein.  The 
strike  of  the  western  portion  of  the  vein  suggests  that  it  may  be  a  branch  from  the 
main  vein.  This  No.  2  vein  where  located  at  the  300-foot  level  by  a  long  cross-cut 
from  the  main  shaft  was  reported  to  contain  high-grade  ore  over  a  stoping  width. 
The  vein  at  this  point  occurs  slightly  to  the  north  of  the  vertical  projection  of  the 
60-foot  shaft,  which  would  indicate  that  the  vein  either  dips  to  the  north  or  has 
been  faulted  in  that  direction.  The  underground  workings  of  this  mine  were 
filled  with  water  at  the  time  of  inspection,  but  the  owners  state  that  ore  of  good 
grade  occurs  in  a  number  of  faces.  Sufficient  work  has  not  been  done  to  show  the 
sizes  and  number  of  ore  shoots.  However,  the  property  gives  promise  of  becoming 
a  substantial  producer.  A  175-ton  mill  was  commenced  in  the  spring  of  1919,  but 
owing  to  the  miners'  strike  during  that  summer  all  work  was  suspended  until 
May.   1920. 

The  Wright-Hargreaves  Mines,  Limited,  has  an  authorized  capital  of  2,500,000 
shares  of  a  par  value  of  $1.00.  Albert  Wende  is  managing  director,  and  James 
Grant,  resident  engineer. 

Tough=Oakes 

The  property  was  the  first  to  be  operated  in  the  area  following  the  discovery  in 
January,  1912,  of  gold-bearing  veins  in  the  porphyry  and  conglomerate.  It  consists 
of  five  claims:  L.  2372-L.  2376,  situated  along  the  boundary  lines  between  Teck 
and  Lebel  townships,  the  major  operations  having  been  on  L.  2375.  Surface 
prospecting  in  the  early  years  of  the  mine  resulted  in  the  finding  of  11  veins  in 
the  porphyry,  greywacke  and  conglomerate,  some  of  the  veins  passing  from  one  to 
the  other  formation.  The  veins  are  roughly  parallel  with  the  average  strike,  some- 
what south  of  west.  The  principal  development  has  been  on  veins  Nos.  2,  3  and  6, 
the  first  two  producing  most  of  the  ore  already  taken  from  the  mine.  The  veins 
were  traced  on  the  surface  by  trenching.  No  2  vein  was  traced  for  370  feet :  No.  3 
for  830  feet ;  No.  6  for  1,460  feet,  entirely  in  porphyry,  with  740  feet  of  it  showing 
an  assay  value  of  about  $12.00  per  ton  for  a  width  of  60  inches;  No.  7  was  trenched 
for  245  feet  in  tlie  greywacke,  tlie  quartz  rib  of  wliich  averaged  1'8  inches  with 
stringers  in  both  walls. 

In  the  first  three  years  of  operations  high-grade  ore  was  hand-sorted  and 
shipped  to  smelters.  Tlie  ricluiess  of  the  ore  can  be  judged  from  shipments.  In 
1912  and  1913,  101.04  tons  with  a  value  of  $46,221.  or  $457  per  ton,  were  shipped 
to  smelters.     In  1914,  212.79  tons,  with  a  value  of  $781,590.38,  or  $350.53  per 
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ton  were  shipped.  After  being  hand-sorted  the  remaining  ore  was  treated  in  a 
5-stamp  mill  by  amalgamation,  with  a  recovery  of  55  per  cent.  The  tailings  from 
this  treatment  were  impounded,  and  later  treated  in  the  new  100-ton  cyanide  plant 
in  operation  in  March,  1915.  The  operations  of  the  small  stamp  mill  may  be 
judged  from  the  statement  that  during  1914  there  were  treated  3,493  tons  of  ore 
with  a  head  value  of  $23.35  per  ton  for  a  recovery  of  $43,053.84.  The  ore  raised 
from  the  mine  in  1914  had  an  average  value  of  $41.18  per  ton. 

The  veins  that  were  developed  were  comparatively  narrow,  and  the  average 
stoping  width  was  about  5  feet.  An  idea  of  tlie  value  of  the  ore  along  drifts  is 
obtained  from  statements  in  annual  reports  of  the  company.  For  instance,  in  Xo.  2 
vein  one  section  of  ore  on  the  200-foot  level  had  an  assay  value  of  $78,00  for  a 
length  of  218  feet  and  width  of  65  inches.     A  section  on  the  same  vein  on  the  300- 
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Tliin  section  of  gold-boaiing  quartz  from  No. 
2  vein,  Tough-Oakes  mme.  Quartz  has  been 
replaced  by  carbonate.  Black  spots  are  native 
gold.      (X  19  diameters.) 


foot  level  .allowed  an  assay  value  of  $32.00  over  65  inches;  180  feet  of  drifting  on 
vein  No.  3  on  the  2()0-foot  level  had  an  assay  value  of  $32.00  over  a  stoping  width 
of  63  inches. 

The  early  development  was  on  No.  2  vein,  the  first  work  being  an  open  cut. 
from  which  the  first  shipments  of  high-grade  ore  to  smelters  were  made.  An 
incline  shaft  (A)  was  then  sunk  on  the  vein,  which  has  a  dip  of  55°  south,  and  the 
main  ore  shoot  developed  on  four  levels.  The  workings  that  started  in  conglom- 
erate passed  into  porphyry  and  the  high-grade  character  of  the  ore  was  maintained. 
In  drifting  westward  on  different  levels  the  vein  was  found  to  be  faulted  by  a  basic 
dike  a  few  feet  in  width  that  strikes  N.  20°  W.,  and  dips  nearly  vertically.  Within 
the  dike  there  are  heavy  fault  planes.  The  dike  was  encountered  295  feet  west  of 
the  shaft  on  the  200-foot  level.  The  extension  of  the  vein  on  the  west  side  of  the 
fault  has  not  been  determined  definitely ;  one  theory  is  that  No.  1  vein,  ex^josed 
on  the  surface  340  feet  south  of  No.  2  vein,  is  the  faulted  portion  of  No.  2  vein. 
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Tough-Oakes  mine,  No.  3  vein,  as  exposed  on  the  east  side  of  the  shaft  between  depths 
of  1  and  67  feet.  The  vein  is  in  the  porphyry,  the  fractured  character  of  which 
is  shown  in  the  illustration. 
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High-grade  ore  in  No.  2  vein  was  cut  off  abruptly  against  the  dilce,  consequently 
the  solving  of  the  fault  problem  is  of  great  importance  to  the  mine.  The  dike  is 
known  to  have  displayed  a  strong  east  and  west  fault,  dipping  87°  S.  on  the  Burn- 
side  to  tjb,e  south,!'a,'distance  of  only  about  8  feet  horizontally;  while  No.  11  vein,  with 
a  dip  oF'SQ"  S.  on  the  Tough-Oakes  180  feet  north  of  No.  2,  has  been  apparently 
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faulted  only  very  slightly.  In  view  of  these  facts  it  is  probable  that  the  displace- 
ment has  been  largely  in  a  vertical  direction.  The  main  ore  shoot  on  Xo.  2  vein 
has  a  stope  length  of  about  250  feet  on  the  300-foot  level.  The  easterly  margin  of 
the  ore  shoots  indicates  a  pitch  to  the  west.  Ore  shoots  were  also  developed  on 
subsidiary  veins  to  No.  2. 

Shaft  B  was  sunk  on  No.  3  vein,  which  also  dips  to  the  south,  and  development 
continued  below  the  100-foot  level  by  means  of  a  number  of  winzes  to  the  400-foot 
level.  The  main  ore  shoot  on  No.  3  vein  also  pitches  to  the  west.  No.  6  vein  and 
other  parallel  veins  near  No.  3  vein  were  also  opened  from  the  workings  at  B  shaft. 

The  workings  on  No.  3  and  parallel  veins  are  connected  with  A  shaft  on  No.  2 
vein  by  a  long  cross-cut  on  the  200-foot  level. 


Gold-bearing  ore  from  vein  No.  2  in  the  conglomerate,  Tough-Oakes  mine.     The 
specimen  shows  the  repeated  fracturing  to  which  the  vein  has  been  subjected. 

The  ore  from  different  parts  of  the  mine  is  hoisted  through  the  A  shaft. 

Since  the  amalgamation  of  the  Burnside  with  the  Tough-Oakes,  No.  2  shaft 
(vertical)  on  the  Burnside  has  been  deepened  and  connected  with  A  shaft  on  the 
400-foot  level  by  a  long  cross-cut.  This  shaft  will  be  used  for  handling  men  and 
supplies.  C  shaft,  sunk  to  the  100-foot  level  on  vein  No.  1,  and  shaft  No.  3  on  the 
Burnside  are  not  as  yet  connected  with  the  main  workings  of  the  Tough-Oakes. 

Hugh  Leggett  is  resident  engineer. 


Sylvanite 

This  property  lies  between  the  Wright-ITargreaves  and  Tough-Oakes  mines  with 
workings  in  the  feldspar-porphyry  along  fracture  zones.  The  property  was  not  in 
operation  in  1919,  but  during  1917  a  shaft  was  sunk  to  a  depth  of  120  feet  and  169 
feet  of  cross-cutting  and  drifting  done  on  the  100-foot  level.  The  mineralization 
as  exposed  where  the  vein  is  stripped  on  the  surface  is  similar  to  other  occurrences, 
where  altered  porphyry  with  quartz  veinlets  form  the  ore. 
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Kirkland  Combined 

The  Kirkland  Combined  Mines  is  operating  the  Day  Claims  L.  6526  and 
L.  6537  which  adjoin  the  Sylvanite  on  the  north,  and  corner  the  Tough-Oakes  on 
the  northwest.  These  two  claims  were  formerly  known  as  tlie  Wishman  claims,  and 
considerable  trenching  and  surface  sampling  were  done  in  1913  under  the  super- 
vision of  H.  E.  T.  Haultain.  The  claims,  which  were  allowed  to  revert  to  the 
Crown,  were  restaked  and  operated  in  the  autumn  of  1919  by  the  Kirkland  Com- 
bined Mines  under  the  direction  of  W.  F.  Greene  and  A.  W.  (ireison.  Air  was 
delivered  from  the  electrically  driven  compressor  on  the  Sylvanite. 

The  west  claim  is  practically  all  lamprophyre,  while  the  east  claim.  L.  6527. 
on  which  most  of  the  work  has  l)een  done,  has  al)Out  equal  proportions  of  conglom- 
erate, lamprophyre,  and  porphyry.  Extending  along  the  porphyry-lamprophyre 
contact  and  passing  into  the  lamprophyre  to  the  west  is  a  pronounced  fracture  zone, 
which  is  5  feet  wide  and  traceable  on  the  surface  for  over  500  feet  in  an  east-west 
direction.  Veinlets  of  quartz  and  considerable  iron  pyrites  and  some  molybdenite 
occur  in  tlie  fault  zone.  Samples  yielding  low  gold  contents  on  assay  have  been 
obtained  from  a  few  places  in  the  vein.  By  diamond-drilling  it  was  found  that 
the  fracture  zone  was  mineralized  with  pyrite  to* a  depth  of  about  200  feet.  At 
a  point  on  the  surface  where  the  vein  passes  from  the  lamprophyre  into  the  porphyry- 
lamprophyre  contact  a  vertical  shaft  was  sunk  to  a  depth  of  200  feet  and  a  106- 
foot  cross-cut  driven  to  the  south.  The  vein  passes  out  of  the  shaft  on  the  south  wall 
at  a  depth  of  85  feet.  In  the  cross-cut  on  the  200-foot  level  two  nearly  parallel 
mineralized  fractures  were  encountered,  20  and  40  feet  respectively  south  of  the 
shaft  upon  Avhich  drifting  is  being  done,  the  south  fracture  being  on  the  porphyry- 
lamprophyre  contact. 

Black 

The  Black  claim.  L.  2728,  lies  immediately  south  of  the  Wright-Hargreaves 
east  claim.  Near  the  north  boundary  is  a  vein  striking  northeast  in  the  conglom- 
erate, on  which  a  shaft  has  been  sunk  to  a  depth  of  155  feet.  ISTo  mining  was  being 
done  in  the  summer  of  1919,  but  the  vein,  which  is  mineralized  conglomerate  with 
quartz  stringers,  is  lenticular  and  narrow.  It  is  said  to  contain  in  places  high- 
grade  ore  over  a  width  of  4  or  5  inches. 

Ontario=  Kirkland 

The  Ontario-Kirkland  Gold  Mines  owns  two  claims,  L.  2678  and  L.  2679,  for- 
merly known  as  the  Hurd  claim,  which  are  situated  about  three-quarters  of  a  mile 
south  of  the  central  ore  zone  of  the  Wright-Hargreaves.  These  claims  were  optioned 
during  the  early  part  of  1917  to  the  La  Rose  Mines  who  stripped  and  sampled  a 
part  of  the  surface  and  sank  a  100-foot  shaft  on  the  main  vein,  after  which  the 
option  was  dropped.  The  present  company  continued  the  shaft  to  a  depth  of  300 
feet,  where  3,000  feet  of  drifting  and  cross-cutting  and  930  feet  of  horizontal 
diamond-drilling  have  been  done,  resulting  in  the  finding  of  some  ore.  Recently 
(May  23,  1920)  the  shaft  reached  the  450-foot  level,  where  two  gold-bearing  veins 
were  encountered  at  points  25  and  37  feet  respectively  soutli  of  the  shaft,  and  upon 
which  additional  lateral  work  is  being  done. 
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Plan  of  tlie  300-ft.  level,  Ontario-Kirkland  gold  mine,  showing  drifts,  cross-cuts,  horizontal 
diamond  drill  holes,  geology,  ore  bodies  and  faults. 
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The  rocks  consist  of  schistose  conglomerate  and  greywacke,  which  have  been 
intruded  by  typical  reddish  feldspar-porphyry.  The  largest  porphyry  mass  in  the 
area  extends  across  the  northern  part  of  the  property.  It  is  250  feet  wide  on  tlie 
surface  and  one-half  that  width  where  it  has  been  pierced  by  a  diamond-drill  hole 
on  the  300-foot  level.  The  porphyry  in  the  southwest  part  of  L.  2678  is  unusually 
schistose. 

Six  veins  have  been  found  on  the  surface,  all  of  which  are  practically  vertical, 
with  a  nearly  east-west  strike.  They  occur  largely  in  the  sediments.  Two  extend 
from  the  conglomerate  into  the  porphyry,  while  another  is  entirely  in  the  porphyry. 
The  main  No.  1  vein,  on  which  most  work  has  been  done,  has  been  traced  for  400 
feet,  the  western  part  in  a  yellowish  sediment  resembling  altered  porphyry  schist. 
At  the  shaft  the  vein  passes  into  conglomerate,  and  farther  east  it  has  been  faulted 
and  probably  extends  into  the  porphyry  as  shown  on  map  No.  2dg.  Two  narrow 
short  veins  occur  about  GO  aiul  SO  feet  respectively  to  the  south  of  the  main  vein. 
A  fourth  vein  carrying  high  values  in  gold  has  been  exposed  by  trenching  in  the 
south  central  part  of  L.  2678.  It  is  a  narrow,  rusty  band  containing  disseminated 
pyrite,  chalcopyrite  and  a  little  quartz.  Pits  have  also  been  sunk  on  two  rusty 
pyritous  porphyry  bands  in  the  northeast  corner  of  the  property. 

The  main  No.  1  vein  passed  out  of  the  shaft  on  a  fault  on  the  south  side- 
On  the  300-foot  level  the  vein  was  located  at  a  point  25  feet  to  the  south  of  tlie 
shaft,  and  drifted  on  for  180  feet,  over  which  length  the  values  were  reported  by  the 
manager  to  average  $12  in  gold  per  ton  across  5  feet.  The  deposit  consists  of  altered 
conglomerate  and  greywacke,  quartz  veinlets,  iron  pyrites,  copper  pyrites  and  some 
molybdenite.  Little  gold  is  visible.  As  the  accompanying  300-foot-level  plan  shows, 
the  ore  has  been  cut  off  at  both  ends  by  faults.  The  portion  of  the  vein  to  the  east 
of  the  fault  has  not  been  definitely  located,  but  a  mineralized  porphyry  fault 
zone  in  the  northeast  cross-cut  may  be  this  extension.  To  the  west  of  the  west  fault 
a  somewhat  similar  ore  deposit,  biit  not  necessarily  the  continuation  of  the  No. 
1  shoot,  has  been  located  35  feet  to  the  north.  A  drift  on  this  deposit  for  a 
length  of  150  feet  was  reported  to  average  $17.00  per  ton  across  6  feet. 

An  electrically  driven  hoist  and  compressor  are  installed. 

Ealph  Hurd  is  manager,  employing  about  15  men. 

Men  treal= Kirkland 

These  claims  are  situated  south  of  the  Ontario-Kirkland.  A  shaft  has  been 
sunk  on  claim  number  L.  6681,  but  was  full  of  water  at  the  time  of  inspection. 

Hunton 

The  Hunton  property  is  situated  nearly  a  mile  south  of  the  southwest  end 
of  Kirkland  lake  and  consists  of  two  claims,  16621  and  16620.  A  porphyry  dtke 
with  strike  N.  66°  E,  intrudes  the  schistose  sedimentary  rock  near  the  line  between 
the  claims;  most  work  has  been  done  so  far  on  the  northerly  claim,  16621.  A 
mineralization  occurs  along  the  south  contact,  extending  into  both  formations.  An 
open  cut  was  made  along  a  series  of  narrow  quartz  veinlets  1  in.  to  3  in.  wide,  which 
intersect  the  sediments  and  porphyry,  the  cut  passing  from  the  sediments  to  the 
porphyry  to  the  northeast.     A  shaft  was  sunk  to  a  depth  of  40  feet  in  the  sediment 
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with  the  porphj-ry  on  the  north  wall.  The  mineralization  is  reported  to  extend  to 
the  bottom  of  the  shaft,  while  visible  gold  was  encountered  down  to  about  30  feet. 
Diamond-drilling  indicated  gold  in  the  core  from  a  depth  of  254  feet  from  the  sur- 
face, vertically.  By  open  cuts  and  pits  the  mineralization  has  been  traced  for 
300  feet  along  the  surface.  Just  iiortheast  of  the  shaft  three  quartz  stringers 
dipping  south  are  exposed  in  the  open  cut;  while  25  feet  from  the  shaft  there  is  a 
quartz  vein  2  in.  wide  running  diagonally  across  the  trench,  IST.  30°  E.  in  the 
porphyry,  carrying  extremely  rich  showings  of  gold  with  pyrite.  The  gold  is  very 
fine,  almost  like  "  mustard "  gold,  and  shows  as  a  yellow  stain  throughout  the 
quartz.  The  porphyry  and  quartz  along  the  rich  streak  carry  abundant  iron  pyrites. 
This  mineralization  is  adjacent  to  a  fault  plane  that  strikes  in  the  same  direction 
as  the  vein. 

The  management  is  installing  power  for  compressor  and  hoist,  and  tlie  shaft 
is  to  be  sunk  to  the  300-foot  level  during  1920. 

H.  M.  Porteous  is  in  charge  of  the  property. 

Chaput=  Hughes 

A  power-plant  has  been  installed  on  claim  L.  2644  and  a  shaft  has  been 
commenced. 

Kirkland  Kalgoorlie  (Honer) 

This  property,  claim  L.  5433,  is  located  just  west  of  the  Hunton.  The  rocks 
are  sediments  intruded  by  narrow  dikes  of  red  porphyry  striking  northeast  and 
southwest.  Several  quartz  veins  have  been  found,  the  principal  one  of  which  is  in 
the  southwest  part  of  the  claim.  It  has  been  traced  about  300  feet  and  prospected 
I)y  means  of  several  pits  and  a  shallow  prospect  shaft.  It  occurs  in  schistose  sedi- 
ment on  the  northwest  side  of  a  porphyry  dike.  Where  seen  in  one  pit  the  struc- 
ture shows  a  somewhat  banded  character  of  quartz  veinlets  in  the  sediment  over  a 
width  of  six  feet,  with  the  wider  quartz  bands  toward  the  centre  of  the  depo-it. 
The  quartz  veins  dip  70°  to  80°  S.E.  and  the  best  values  are  reported  to  occur  iu 
the  footwall  side  in  the  narrow  seams  of  quartz.  The  principal  metallic  sulphide 
is  iron  pyrites.  A  working  shaft  was  being  sunk  near  the  northeast  end  of  the 
exposure  of  the  vein. 

Good  camp  buildings  have  been  erected  and  a  power  plant  installed  on  the 
property. 

Canadian  Kirkland 

The  property  is  situated  a  few  hundred  feet  south  of  the  Swastika-Kirkland 
lake  road,  one  mile  and  a  quarter  southwest  of  Kirkland  lake.  The  surface  expos- 
ures are  schistose  sediments,  conglomerate,  greywacke  and  slate,  intruded  by  narrow 
dikes  of  red  feldspar-porphyry  and  a  younger  diabase  dike  that  runs  southwest 
through  the  property.  There  is  a  thin  mantle  of  drift  on  much  of  the  surface, 
requiring  trenching  to  expose  the  rocks.  Two  vertical  shafts  and  several  pits  have 
been  sunk  on  mineralized  zones.  The  main  shaft  on  claim  L.  6687,  50  feet  from 
the  north  line,  was  sunk  on  a  mineralized  zone  in  the  greywacke,  consisting  of 
quartz  veinlets  and  greywacke  impregnated  with  iron  pyrites,  copper  pyrites,  galena 
and  calcite.  The  strike  of  the  mineralized  zone  is  E.N.E.  and  W.S.W.  A  section 
exposed  in  the  shaft  shows  a  series  of  quartz  veinlets  about  one  inch  wide,  dipping 
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steeply  to  the  south  across  the  shaft  to  the  150-foot  level.  A  short  cross-cut  was 
made  southward  at  the  100-foot  level,  and  on  the  150-foot  level  a  cross-cut  was  made 
to  the  north  and  south  of  the  shaft.  Promising  assays  were  obtained  for  about 
85  feet  in  the  shaft,  but  no  drifting  was  done  to  determine  whether  the  mineralized 
zone  pitched  eastward  or  westward.  The  cross-cut  at  the  150-foot  level  is  in  grey- 
wacke  with  fine-grained  slate-like  rocks  85  feet  south  of  the  shaft. 

The  property  is  under  option  to  the  Crown  Reserve  Mining  Company,  H.  J. 
Stewart  states  that  on  discontinuing  underground  operations  a  diamond-drill  was 
set  up  500  feet  south  of  the  shaft  and  a  45°  hole  started  to  intersect  the  main  vein 
at  a  depth  of  approximately  400  feet  from  the  surface. 

Goodfish  Lake  Area 
Fidelity 

The  Fidelity  Mining  and  Development  Co.  is  operating  a  group  of  claims  in 
the  northeast  part  of  Teck  township  in  the  Goodfish  lake  section.  These  are 
located  directly  southwest  of  the  La  Belle  Kirkland  mines.  The  rock  formations 
are  Keewatin  basalt  and  diabase  with  intrusions  of  grey  quartz-feldspar-porphyry. 
The  main  work  has  been  done  on  claim  L.  2845,  where  there  is  a  mineralized  zone 
with  strike  N.W.  and  S.E.  and  dip  45°  IST.E.  Work  was  done  up  to  the  time  of  the 
strike  in  June,  1919,  in  an  inclined  shaft  on  the  lode  to  a  depth  of  140  feet.  At 
the  time  of  the  visit,  however,  the  workings  were  full  of  water.  The  dump  material 
shows  altered  basalt  with  vein  quartz  and  silicified  rock  carrying  pyrite  and  some 
molybdenite.  The  hanging- wall  side  of  the  lode  is  grey  porphyry.  The  deposit 
is  exposed  on  the  northeast  side  of  a  hill  to  the  southeast  of  the  shaft,  where  part 
of  the  hanging-wall  portion  of  the  vein  has  suffered  erosion.  The  quartz  occurs 
in  an  irregular  manner  in  the  altered  rock  and  is  frequently  accompanied  by  feld- 
spar. Calcite  occurs  in  indefinite  veinlets.  The  lode  shows  evidence  of  repeated 
fracturing.  Native  gold  in  fine  grains  was  observed  in  specimens  from  the  outcrop. 
C.  E.  Eodgers  reports  that  the  vein  at  the  surface  where  the  shaft  was  started 
sliowed  a  width  of  20  inches,  while  at  the  140-foot  level  the  mineralized  zone  was 
over  seven  feet  in  width.  A  small  plant  consisting  of  a  50-h.p.  boiler,  a  3-drill 
Rand  compressor  and  a  6-  by  8-in.  Jenckes  hoist  was  installed  in  February,  1919. 
Work  was  resumed  in  February,  1920. 

Other  properties,  including  La  Belle  Kirkland  and  Costello,  near  Goodfish  lake, 
were  not  in  operation  in  1919.  These  were  described  in  the  report  on  Goodfish 
Gold  area  in  the  Twenty-Fifth  Report  of  the  Ontario  Bureau  of  Mines,  1916. 

Area  East  of  Kirkland  Lake 

During  the  season  of  1919  there  was  much  activity  in  the  easterly  part  of 
Lebel  township  and  work  was  done  on  a  number  of  claims  in  the  vicinity  of  Mud 
lake.  The  same  general  assemblage  of  rocks  that  occurs  around  Kirkland  lake 
is  encountered  in  Lebel  township.  It  consists  of  highly  metamorphosed  sediments 
of  the  Timiskaming  series  with  intrusions  of  red  and  grey  porphyry  together  with 
some  lamprophyre.  There  was  considerable  work  done  on  the  Bidgood  claims  to 
the  northeast  of  Mud  lake  and  the  Montgomery  claims  to  the  southwest  of  this  lake. 
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Bidgood 

The  Bidgood  Gold  Mines  Limited,  is  prospecting  a  group  of  claims  lying 
between  Mud  and  McTavish  lakes.  A  geological  plan,  showing  the  location  of 
veins  has  been  prepared  by  C.  E.  Eodgers  and  accompanies  this  report.  About 
3,000  feet  of  surface  trenching  was  done  by  the  end  of  1919  and  a  number  of  veins 
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uncovered.  They  occur  in  the  porphyry  or  conglomerate  near  the  porphyry.  The 
early  work  was  done  on  the  northeast  claims  and  several  narrow  quartz  veins,  from 
4  in.  to  1^  in.  wide,  were  prospected.  Their  average  strike  is  N".E.  and  S.W.  and 
the  dip  is  steeply  to  the  N.W.     The  quartz  in  places  carries  abundant  iron  and 
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copper  pyrites,  with  some  pyrrhotite  and  also  filmy  seams  of  molybdenite.  No 
visible  gold  was  recognized  in  specimens  from  these  veins,  but  some  low  values 
were  obtained  by  assay  of  selected  samples.  Values  from  80  cents  to  $12.00  in 
samples  taken  from  ISTos,  1  and  2  veins  are  reported  by  the  company.  Work  is 
now  being  concentrated  on  veins  Nos.  9  and  4  immediately  northeast  of  Mud  lake. 
These  veins  were  not  seen  by  the  writers,  but  Mr.  Eodgers  states  that  vein  No.  9 
is  8  feet  wide  and  traceable  for  350  feet,  while  No.  4  vein,  75  feet  to  the  south,  is 
25  feet  wide  and  traceable  for  250  feet.  The  strike  of  these  veins  is  N.  55°  E. 
and  the  dip  vertical. 

A  shaft  was  started  on  No.  9  vein  and  continued  to  17  feet,  when  work  was 
temporarily  discontinued.  In  the  spring  of  1920  a  contract  was  let  to  sink  the 
shaft  to  the  300-foot  level. 

The  veins  are  fracture  zones  in  the  red  porphyry,  the  vein  material  being 
porphyry  impregnated  with  iron  pyrites  and  copper  pyrites  together  with  veinlets 
of  quartz.  The  quartz  also  replaces  part  of  the  porphyry  and  in  specimens  is 
often  much  breceiated.  The  sulphides  occur  in  massive  form  as  well  as  in  fine 
grains.  Values  in  gold  have  been  obtained  from  the  shaft  of  sufficient  importance 
to  warrant  further  sinking  on  the  fracture. 

A  plant  consisting  of  a  65-h.p.  boiler,  a  3-drill  compressor  and  a  6-  by  8-in. 
Jenckes  hoist  has  been  placed  on  the  property. 

Kingf  Kirkland 

The  Montgomery  group  of  five  claims  lying  to  the  southwest  of  Mud  lake  has 
recently  been  incorporated  as  the  King  Kirkland  Gold  Mines.  Considerable  pros- 
pecting has  been  done  on  claims  L.  4118  and  L.  8002  and  several  narrow  quartz 
veins  discovered  in  the  grey  feldspar-porphyry.  The  rocks  in  the  group  are  schis- 
tose sediments,  lamprophyre  and  grey  feldspar-porphyry.  The  principal  vein  on 
which  much  ^vork  has  been  done  is  on  claim  L.  4118.  It  strikes  N.  48°  E.,  dips  85° 
S.,  and  has  been  traced  for  250  feet.  It  varies  from  about  an  inch  to  a  foot  in 
width. 

Visible  gold  can  be  observed  in  one  section  of  12  feet  along  the  vein.  The 
quartz  carries  scattered  grains  of  iron  pyrites,  a  little  galena  and  some  calcite. 
Quartz  stringers  run  diagonally  into  the  south  wall.  A  shallow  cut  has  been  made 
along  part  of  the  vein.  .Two  other  quartz  veins  a  few  inches  in  width  were  found 
on  L.  8002,  with  a  similar  northeasterly-southwesterly  strike.  The  northerly  vein, 
called  the  galena  vein,  carries  small  masses  of  galena,  zinc  blende,  copper  pyrites, 
iron  pyrites  and  grey  copper  ore,  tetrahedrite,  together  with  some  calcite.  The 
south  wall  of  this  vein  is  altered  and  rusty  in  appearance  for  nearly  a  foot  from 
the  quartz  vein.  The  southerly  vein  is  similar  to  the  galena  vein,  but  carries 
fewer  sulphides. 
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iNATURAL   GAS    INQUIRY,  1920 

By 

n.  S.  Estlin,  Commissioner  of  Natural  Qas 


THE  COMMISSION 

G.  S. 


L.  H.  Clarke. 


CAXADA 

Provixce  of  Ontario 


GEOEGE  THE  FIFTH,  by  tho  Grace  of  God,  of  tho  United  Kinodom  of  Great  Britain  and 
Ireland,  and  of  the  British  Dominions  beyond  the  Seas,  KING,  Defender  of  the  Faith, 
Emperor  of  India, 

To  EUSTACE  SENIOR  ESTLIX.  Conimissicnu-r  of  Natural  Gas, 

GREETING: 

WHEREAS,  in  and  by  Chapter  IS  of  The  Revised  Statutes  of  Ontario,  1914,  entitled 
"  An  Act  respecting-  Inquiries  concernino-  Public  Matters  "  it  is  amongst  other  things  enacted 
that  wlienever  the  Lieutenant-Governor  in  Council  deems  it  expedient  to  cause  inquiry  to  be 
made  concerning  any  matter  connected  with  or  affecting  the  good  government  of  Ontario  or 
the  conduct  of  any  part  of  the  public  business  thereof  or  the  administration  of  Justice 
therein  and  such  inquiry  is  not  regulated  by  any  special  law,  he  may  by  commission  appoint 
a  peison  or  persons  to  conduct  such  inquiry  and  may  confer  the  power  of  summoning  any 
person  and  requiring  him  to  give  evidence  on  oatli  and  to  produce  such  documents  and 
things  as  the  Commissioner  or  Commissioners  deem  requisite  for  the  full  investigation  of  the 
matters  into  whicii  tliey  are  ai)pointed  to  examine,  and  tlie  Commissioner  or  Commissioners 
sliall  iiave  the  same  power  to  enforce  the  attendance  of  witnesses  and  to  compel  them  to 
give  evidence  and  produce  documents  and  things  as  is  vested  in  any  Court  in  civil  cases ; 

AND  WHEREAS  Our  Lieutenant-Goveinor  in  Council  of  Our  said  Province  of  Ontai  io 
deems  it  expedient  to  inquire  into,  ol)tain  and  report  upon  tlie  matters  liereinafter  mentioned; 

NOW  KNOW  YE  that  we,  having  and  reposing  full  faith  and  confidence  in  vou  the 
said  Eustace  Senior  Estlin,  DO  HEREBY  APPOINT  you  to  be  OUR  COMMISSIONER  in 
this  belialf,  with  all  the  powers  authorized  by  the  said  Act,  to  make  inquiry  into  the  natural 
gas  situation  in  the  Province  of  Ontario,  and  to  i(>port  thereon  witli  all  convenient  speed; 
such  inquiry  to  include  all  facts,  circumstances  and  things  in  any  way  conducing  to  or  bearing 
upon  the  said  natural  gas  situation,  in  so  far  as  tiie  same  may  have  any  relation  to  the  public 
interest  or  to  th(>  interest  of  those  inhabitants  of  the  Province  in  any  way  engaged  in  or 
connected  with  the  ])i()duction,  tiansmission,  distril)ution  or  consum])tion  of  natural  gas,  and 
witiiout  in  any  way  limiting  tlie  generality  of  the  foregoing  directions  in  particular  to 
include: — 

(1)  The  extent  of  the  failure  of  the  sujiply  of  natural  gas  to  meet  the  recpiirements 
of  the  consumers  thereof,  and  the  causes  of  such  failure. 

(2)  The  possibility  of  obtaining  new  sources  of  supply,  and  the  best  means  for  their 
development. 

(3)  The  efl'ect  of  existing  contracts  for  the  supply  of  gas  and  the  possibility  or  advisa- 
})ilitv  of  removing.  Tuodifying  or  restricting  contractual  obligations  relating  to  natural  gas. 
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(4)  The  prices  at  which  natural  gas  is  supplied  to  the  various  classes  of  consumers, 
and  the  effect  thereof  upon  the  situation. 

(5)  As  to  the  capital  invested  in  the  production,  transmission  and  distribution  of 
natural  gas,  and  the  financial  position  of  any  incorporated  company,  and  the  causes  directly 
or  indirectly  contributing  to  the  success  or  failure  of  the  operations  of  any  such  company. 

(6)  As  to  the  present  methods  of  distribution  of  natural  gas  and  any  changes  therein 
which  may  promote  the  conservation  of  the  supply. 

(7)  As  to  the  use  of  natural  gas  in  manufacturing  and  other  industries  or  for  other 
purposes  than  heating,  cooking  or  other  domestic  uses. 

TO  HAVE,  HOLD  AND  ENJOY  the  said  office  and  authority  of  Commissioner  for  and 
during  the  pleasure  of  Our   said  Lieutenant-Governor  in   Council. 

IN    TESTIMONY   WHEREOF   we    have    caused    these    OUR    LETTERS    to    be    made 
PATENT,  and  the  GREAT  SEAL  OF  OUR  SAID  PROVINCE  to  be  hereunto  affixed. 

WITNESS:— HIS  HONOUR  LIONEL  HERBERT  CLARKE,  LIEUTENANT- 
GOVERNOR  OF  OUR  PROVINCE  OF  ONTARIO  AT  OUR  GOVERNMENT 
HOUSE,  in  Our  City  of  Toronto,  in  Our  said  Province,  this  twelfth  day  of 
February,  in  the  Year  of  Our  Lord  one  thousand  nine  hundred  and  twenty  and 
in  the  tenth  vear  of  Our  reign. 
BY    COMMAND: 

H.  C.  Nixon, 

Provincial  Secretary. 


LETTER  OF  TRANSMISSIOiN 


TriE  Hox.  Hex]!y  Mills, 

Mini'ifer  of  Mines, 

Toronto,  Out. 

Siii,— Pursuant  to  authority  contained  in  a  Commission  issued  by  His  Honour 
the  Lieutenant-Governor  of  the  Province  of  Ontario  on  the  twelfth  day  of  Feb- 
ruary, 1920,  I  proceeded  to  hohl  inquiry  into  the  natural  uas  situation  in  the 
Province. 

These  inquiries  were  held  under  the  Public  Inquiries  Act  and  tlu'  evidence 
was  taken  under  oatli. 

Hearings  were  held  at  Sarnia  on  February  25th  and  26th,  at  Windsor  on 
March  2nd  and  3rd,  Chatham  on  March  8th  and  9th,  Hamilton  on  March  15th  and 
IGth.  Woodstock  on  ^larch  IStb.  Chatlunn  (enlargement)  on  March  29th  and  :U)th. 

During  the  course  of  these  hearings  one  hundred  and  two  witnesses  were 
examined  and  a  large  amount  of  valuable  evidence  procured. 

The  several  interests  were  represented  liy  twenty-six  counsel. 

I  beg  respectfully  to  submit  a  series  of  extracts  from  tlie  evidence  taken  at  the 
Inquiry,  given  as  nearly  as  may  ])e,  in  the  words  of  the  witnesses. 

I  have  the  honour  to  be,  Sir, 

Yoitr  obedient  servant, 

E.  S.  EsTLIX. 

Comini'isioner. 
Chathaji,  Oxt.,  April  19,  1920. 
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PREFATORY   NOTE 


The  natural  gas  situation  as  it  stands  to-day  is  brought  out  in  the  following 
summary  of  the  evidence  taken  at  recent  hearings,  the  general  trend  of  which 
indicates  that : 

(1)  There  are  two  recognized  areas  of  production  commonly  known  as  the 
eastern  and  western  gas  fields,  the  former  having  been  drawn  upon  for  about 
thirty  years  and  the  latter  for  about  fourteen.  Some  of  the  conditions  affecting 
the  life  of  the  two  fields  differ,  and  they  are  separately  mentioned,  where  possible, 
in  the  endence. 

(2)  There  is  a  shortage  of  natural  gas  for  home  use  in  cold  weather,  at  a  time 
when  it  is  most  required. 

(3)  The  shortage  is  caused  primarily  by  a  field  depletion  common  in  the 
history  of  all  gas  areas,  but  this  depletion  was  accelerated  by  excessive  consumption 
during  the  war  period. 

(4)  This  depletion  is  not  being  offset  by  development  work  because  of  pro- 
hibitive costs,  and  for  this  reason  will  become  more  acute  each  year. 

(5)  Gas  enterprises  no  longer  hold  out  hope  of  financial  gain  under  present 
conditions,  and  do  not  attract  further  capital,  which  is  necessary  for  the  develop- 
ment of  new  gas-bearing  territory. 

(6)  If  a  general  readjustment  in  the  whole  situation  does  not  take  place 
immediately  the  business  will  pass  into  decline,  and  this  valuable  fuel  supply  will 
be  lost  to  about  fifteen  per  cent,  of  the  population  of  the  Province. 

(7)  The  need  of  seeking  for  new  sources  of  natural  gas  at  greater  depth  is 
apparent ;  this  not  only  brings  greatly  increased  costs,  but  also  multiplies  the 
risks,  and  the  production  end  of  the  natural  gas  business  is  a  miner's  risk  not 
lightly  undertaken. 

(8)  The  commercial  end  of  the  enterprise  is  hedged  in  with  contractual 
obligations  assumed  when  the  fields  were  young  and  the  wells  flush,  and  the  whole 
situation  under  prevailing  conditions  hold*  out  no  promise  of  improvement. 


EXTRACTS  FROM  EVIDENCE  TAKEN  AT  INQUIRY 


Shortage 

That  a  serious  and  general  sliortage  of  natural  gas  exists  tliroughout  the  gas 
area  of  Ontario  is  fully  borne  out  by  the  testimony  of  many  witnesses  who  gave 
evidence  at  the  several  localities  where  hearings  were  held.  This  shortage  occurs 
during  the  winter  months  only,  and  is  most  acute  when  the  weather  is  severe. 

The  residents  of  cities  have  been  deprived  of  gas  in  about  an  equal  degree 
throughout  the  various  sections  of  the  city.  Here  and  there  a  very  few  urban 
consumers  appear  to  have  suffered  less  inconvenience  owing  to  their  proximity  to 
the  point  of  intake  at  t1ie  city  limits. 

Some  suffering  and  considerable  inconvenience  have  resulted  from  the  lack 
of  gas  during  the  past  winter:  the  general  shortage  was  first  felt  in  the  winter  of 
191M8. 

The  classification  provided  for  in  the  Xatural  Gas  Act,  1919,  and  Eegulations 
thereunder,  was  put  into  effect  at  Sarnia,  Windsor  and  Chatham  during  the  past 
winter.  This  classification  cut  oif  certain  large  users  in  the  given  order  of  prefer- 
ence in  favour  of  the  lu)mes.  l)ut  in  spite  of  these  precautions  the  shortage  continued 
on  very  cold  days. 

During  tlie  winter  of  1918-1919  the  gas  supply  was  fairly  adequate  to  meet  the 
demand,  with  the  exception  of  a  few  days  of  low  temperature,  because  the  winter 
was  unusually  mild. 

The  shortage  tbrougli  the  winter  of  1919-1920  just  passed,  was  fairly  uniform 
througliout  the  districts  supplied  by  the  Kent  county  gas  fields.  Gas  was  not 
obtainable  in  the  cities  even  for  cooking  purposes  in  many  instances  on  severely 
cold  days. 

Some  of  the  evidence  shows  that  rural  consumers  taking  their  supply  from 
lines  tapping  the  high  pressure  pipe-lines  liave  never  experienced  a  shortage  except 
in  cases  of  l)reakage,  etc.:  this  also  applies  to  smaller  towns  located  near  the 
source  of  supply. 

The  supply  in  Petrolia  was  not  so  seriously  affected  as  in  Sarnia.  Sarnia  is 
on  the  extreme  end  of  the  Sarnia  pipe-line,  and  the  main  feeding  Petrolia  is  taken 
off  the  high  j)ressure  Sarnia  line,  some  distance  from  the  city,  the  gas  passing 
through  a  feeder  line  ten  miles  long  to  Petrolia.  At  Petrolia  the  distributing 
pressure  dro])pcd  to  one  ounce  during  the  jnist  winter  for  twenty-nine  successive 
days,  and  the  lowest  pressure  at  the  intake  end  where  junction  i<  made  with  the 
Petrolia  line,  was  eight  ounces. 

In  the  township  of  Eochester.  which  is  sup])lied  from  the  Windsor  pipe  line, 
no  shortage  was  experienced.  In  the  city  of  Hamilton  natural  gas  shortage  has 
been  felt  for  five  years.  At  times  the  diminished  flow  of  gas  coming  through  the 
l)urners  would  not  light. 

The  general  tone  of  the  evidence  on  gas  shortage  goes  to  show  that  the  situation 
is  a  serious  one.  People  have  used  gas  for  many  years,  and  the  shortage  has  come 
practically  within  the  last  two  years.  The  hoine<  are  e(]ui|)ped  with  ga<-buriiinii- 
ap])liances  which  do  not  admit  of  successful  change  to  coal  burning,  and  the  chim- 
neys require  in  many  cases  remodelling  and   rebuilding. 
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There  can  be  no  question  that  the  evidence  l)rings  out  very  clearly  the  fact  that 
the  present  available  supply  of  gas  is  not  adequate,  under  the  present  conditions  of 
market  and  consumption,  to  supply  the  wants  of  the  people  in  large  centres. 

It  has  been  demonstrated  that  the  period  of  greatest  shortage  occurs  during 
the  meal  hours.  During  a  cold  wave  the  pressure  at  the  city  limits  might  l)e  ample 
in  the  early  hours  of  the  morning,  but  when  all  the  consumers  lighted  their  cooking 
fires  about  the  same  time,  the  pressure  would  very  soon  drop  to  a  point  which  made 
equal  distribution  impossible.  This  low  pressure  would  be  maintained  during  the 
day,  but  at  night  when  the  pull  became  steadier  and  more  normal  the  lines  would 
"  pack  up  "  and  pressure  rise  again. 

Several  witnesses  point  out  that  the  nocturnal  rise  in  pressure  is  a  source  of 
great  danger,  as  it  is  impossible  sometimes  to  regulate  the  heaters  so  that  the  fire 
will  neither  go  out  nor  increase  to  such  an  extent  as  to  cause  serious  damage.  Xo 
shortage  occurs  in  the  summer  or  during  mild  days  through  the  winter  except  wliere 
there  may  be  physical  reasons  such  as  small  or  clioked  service  lines. 

Causes  of  Shortage 

The  chief  reason  given  for  the  shortage  is  the  decline  of  the  gas  fields  and  the 
small  area  of  new  producing  territory  explored.  It  has  been  shown  that  the  shortage 
and  high  price  of  coal  increases  the  demand  for  gas.  Weather  conditions  affect  the 
consumption  of  gas  to  such  an  extent  that  there  is  four  times  as  great  demand  on 
cold  as  on  mild  days.  The  output  of  the  gas  fields  does  not  provide  for  the 
domestic  "  peak  load,"'  which  occurs  at  a  time  when  the  weather  is  most  severe. 
The  decline  of  the  Kent  gas  field  was  increased  by  the  heavy  output  during  the  war, 
Avhen  industries  were  iising  immense  quantities. 

Supply 

Distrilniting  companies  have  no  power  to  increase  the  supply  of  gas.  They 
take  the  volume  as  indicated  by  the  available  pressure  at  the  point  where  the  dis- 
tributing system  connects  with  the  high  pressure  supply  line,  and  transmit  to  their 
customers  what  they  can  get.  Distributing  companies  do,  however,  make  every 
effort  to  relieve  the  situation  during  a  sudden  drop  in  temperature  by  cutting  down 
the  less  important  consumption.  Only  small  amounts  of  gas  are  used  in  winter  for 
industrial  purposes,  where  gas  is  an  essential  part  of  the  manufacturing  process. 

The  number  of  domestic  services  is  always  increasing  slightly,  so  that  tlie 
domestic  load  does  not  become  lighter.  The  supply  is  adequate  at  night  even  in  cold 
weather.  It  is  shown  that,  while  gas  is  being  consumed  under  present  cimdifions 
in  the  homes,  as  high  as  thirty  to  thirty-five  pounds  "high"  pressure  at  city  limits 
is  required  to  maintain  a  full  distribution  service. 

In  Sarnia  the  available  supply  this  winter  (1919-1920)  would  not  nermit 
increased  consumption  over  last  year.  The  amount  of  gas  consumed  in  the  city  of 
Sarnia  in  1916  was  86,330,000  cubic  feet,  and  in  1919,  83,617,000  cr.hic  feet. 
Sarnia  city  pressures  varied  during  the  winter  from  four  ounces  at  night  to  one 
ounce  in  the  day.  The  customers  near  the  regulators  get  the  best  service  and  the 
highest  pressure  occurs  al)out  1  a.m.  The  service  pressure  should  be  maintained 
at  four  and  one-half  ounces.  Pressures  recover  at  night  because  of  reduction  in 
consumption  farther  back  on  the  pipe-line. 
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The  Union  Xatiiral  (tas  Company  issued  a  notice  of  expected  shortage  to  their 
consumers  in  191T.  The  general  supply  will  decline  more  rapidly  in  the  future 
because  adequate  development  work  is  not  being  carried  on  to  offset  the  decline  of 
the  wells.  There  is  a  natural  depletion  of  all  gas  fields  which  ultimately  results  in 
shortage  and  rearrangement  of  consumption.  The  rate  of  delivery  of  gas  from  the 
field  depends  upon  the  pressure  behind  it,  and  when  this  field  pressure  decreases 
the  supply  from  the  wells  diminishes. 

Under  a  general  adjustment  of  consumers'  appliances  a  constant  pressure  of 
two  ounces  would  prove  satisfactory.  There  would  be  sufficient  gas  in  the  Kent 
field  for  a  reasonably  good  service  if  suitable  changes  in  burning  and  handling 
were  made.  There  should  be  enough  gas  for  heating  with  eight  to  ten  pounds  at 
city  limits.  It  can  be  expected  that  eight  to  ten  pounds  pressure  will  be  the  limit 
if  no  new  wells  are  drilled  and  no  further  supplies  of  gas  located.  The  service  is 
good  for  nine  months  in  the  year  and  bad  for  three. 

All  distributing  and  other  regulators  are  seriously  affected  by  the  corrosive 
elements  in  the  Tilbury  gas :  this  is  the  reason  why  varying  pressures  are  difficult 
to  regulate.  Witnesses  claim  that  the  use  of  coal  nearly  doubles  the  cost  of  heating, 
and  that  natural  gas  should  i)e  restricted  entirely  to  household  use.  If  furnaces 
were  taken  off  in  severe  weather  during  part  of  the  winter,  there  would  be  ample 
gas  for  other  purposes.  ' 

Consumption   Data 

If  tlie  pressure  drops  from  four  ounces  to  one  ounce  the  reduction  in  gas 
volume  is  1 .3  jicr  cent.  As  temperature  rises  and  falls,  gas  expands  and  contracts; 
every  five  degrees  drop  in  temperature  causes  one  per  cent,  contraction.  If  gas 
temperature  drops  from  fifty  degrees  in  summer  to  thirty  degrees  in  winter,  causing 
a  reduction  of  twenty  degrees,  the  volume  of  gas  is  reduced  four  per  cent.,  and  this 
gives  the  consumer  four  per  cent,  more  heat,  so  that  contraction  by  temperature 
more  than  compensates  for  loss  in  volume  due  to  low  pressure. 

On  a  gas  bill  of  $10.00  there  would  be  an  advance  of  thirteen  cents  if  pressure 
dropjied  from  four  ounces  to  one  ounce.  The  correct  proportion  of  air  for  proper 
coml)Usti()n  is  914  parts  to  one  of  gas.  If  varying  gas  pressures  prevent  the  use  of 
proper  projjortions  of  air  and  gas,  improper  combustion  results  and  the  consumer 
complains  of  al)sence  of  heat.  Great  waste  is  also  caused  in  this  way.  Domestic 
gas  l)urners  arc  connected  with  mixers  whicli  are  set  to  draw  in  91/^  parts  of  air, 
but  when  the  pressure  drops  to  one  ounce  the  right  mixture  of  air  and  gas  will 
not  result. 

Air  cannot  be  introduced  into  tlu'  mains  or  pipe  lines  by  gas  companies  because 
it  forms  a  liigbly  e\i)l()sive  mixture  when  mixed  with  gas  under  pressure.  A  case  is 
cited  wlicre  lil'tiM'ii  miles  of  new  pipe-line  was  blown  up  by  turning  in  gas  to  test 
the  line  hcforc  air  had  been  allowed  to  escape;  the  result  was  that  there  were  not  a 
dozen  lengths  of  jiipe  left  worth  picking  up. 

The  best  results  can  be  ol)tained  from  the  use  of  low  pressure  gas.  but  the 
present  e(|uipnient  in  the  homes  is  not  suitable.  The  case  of  gas  engines  is  cited, 
where  low  prf\ssure  gas  gives  the  l)est  combustion  mixture.  The  same  principle 
applies  to  gas  used  for  cooking  and  other  purposes.     Satisfactory  service  was  ren-. 
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dered  in  one  home  in  Potrolia  at  one  ounce  pressure.  Witnesses  complain  that  at 
times  the  flame  is  yellow  and  at  other  times  blue.  When  the  pressure  is  low  the 
efficiency  of  the  flame  is  impaired  and  the  heat  units  are  not  utilized.  There  is  no 
diflt'erence  in  the  quality  of  the  gas;  it  is  the  same  as  it  was  ten  years  ago;  the 
difference  noticed  l)y  consumers  lies  in  there  not  being  enough  air  introduced  at  the 
burner  on  account  of  low  pressure. 

Meters  are  set  to  register  correctly  at  two  ounces  when  manufactured  and 
tested,  but  will  record  accurately  at  four  ounces  with  the  difference  that  there  will 
be  a  better  flow  of  gas  at  four  ounces.  If  pressure  drops  to  one-quarter  ounce  the 
meter  will  still  register  the  actual  amount  going  through.  If  gas  were  flowing 
through  a  meter  at  one  pound  the  customer  would  gain,  because  of  the  increased 
density  of  the  gas.  When  pressures  are  low,  the  consumer  is  burning  raw  gas 
instead  of  gas  and  air  in  right  proportions. 

Many  complaints  were  made  by  witnesses  giving  evidence  at  Woodstock,  where 
Tilbury  gas  is  supplied,  that  the  odour  given  off  goes  through  the  homes  and  is 
injurious  to  health  and  destructive  to  furnisliings.  It  was  brought  out  that  if 
leaks  and  unsuitable  equipment  were  given  more  attention,  and  more  care  exercised, 
the  discomfort  and  annoyance  would  not  be  felt.  The  same  gas  is  used  elsewhere 
without  similar  complaint. 

Witnesses  complained  at  all  hearings  of  the  increase  of  gas  bills  when  gas 
supply  was  lowest.  This  was  shown  to  be  due  largely  to  improper  adjustment  of 
air  mixer  and  larger  amount  of  gas  required  during  cold  weather. 

CoNSUMPTiox  Figures 

Gas   supplipfl    to    Windsor,    1916 2,929,000,000  cu.  ft. 

Gas   supplied   to   Windsor,    1919 1,754,000,000  cu.  ft. 

62  per  cent,  used  by  Industiies  in  1916. 

54  per  cent,  used  by  Industries  in  1917. 

Gas  supplied  to  Windsor  homes  in  1917 1,500,000,000  cu.  ft. 

Domestic   sales   in   191()    (G   summer   montlis),    8%    of   total    of    12    months. 
1917       "  "  "       11% 

1919       "  "  "       16% 

Total  consumption  (all  purposes)   1916  (6  summer  mos.)  30%  of  total  of  12  mos. 

1917 377; 

1919     "         ."  "        16% 

The  Glenwood  Natural  Gas  Company's  field  in  Kent  Countv  supplied  to  the  Southern 
Ontario  Pipe  Line  Company  in  1917  14,000,000  cu.  ft.  per  day;  in  191S  7,000,000  cu.  f t.  per 
day;  in  1919,  5,500,000  cu.'ft.  per  day. 

The  Northern  Pipe  Line  Company  supplied  during-  1917  85%  of  its  total  output  to 
industries. 

Before  restrictions  were  put  upon  the  supplying  of  industrial  gas,  the  Northern  Pipe 
Line  sold  5,000,000  cu.  ft.  per  day  and  are  now  selling  1,000,000  cu.  ft.  per  day. 

Transmission 

The  towns  on  the  Southern  Ontario  Pipe  Line  receive  their  gas  supply  accord- 
ing to  their  relative  distances  from  the  gas  field.  Tliose  nearest  the  fields  get  the 
better  supply  when  shortage  occurs.  The  transmission  of  large  volumes  of  gas 
under  reduced  pressures  through  long  ])ipe-lines  is  greatly  retarded  owing  to  the 
friction  created.    'This  is  a  serious  factor  when  the  field  is  supplying  to  its  limi^ 
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and  a  sudden  increase  in  consumption  takes  place,  reducing  the  pressure  in  the  lines, 
so  that  the  gas  has  to  flow  faster  through  the  line.  Duplicate  delivery  pipe-lines 
for  conveying  the  products  of  different  gas  fields  to  market  are  a  great  and  useless 
expense. 

It  was  hrought  out  that  it  is  clearly  in  the  interest  of  the  consuming  puhlic 
that  independent  exploration  work  he  eiicouraged  and  that  where  small  fields  are 
opened  (at  considerable  distance  from  market  but  within  reach  of  existing  pipe- 
lines), some  method  should  be  found  so  that  present  pipe-lines  become  the  carriers 
of  such  gas  under  circumstances  encouraging  to  the  smaller  operators. 

Field  Conditions 

The  decline  of  the  Tilbury  gas  field  was  first  indicated  when  gas  compressor 
stations  were  first  erected  in  1913  and  1911.  In  the  ease  of  the  Tilbury  field  the 
presence  of  salt  water  underlying  the  gas  is  found  to  be  a  great  menace  to  the  life 
of  the  field  because,  as  the  field  pressures  decline,  the  water  invades  and  seals  up 
the  porous  rock  containing  the  gas.  There  was  a  general  decline  in  rock  pressures 
in  the  Union  Xatural  Gas  Company's  field  from  510  pounds  in  1912  to  318  pounds 
at  the  present  time.  In  1915  the  open-flow  measurement  of  the  Union  wells  was 
90,000,000  cubic  feet.  In  1919  it  was  33,000,000  cubic  feet.  Tumping  outfits  have 
to  be  maintained  on  the  Tilbury  wells  for  keeping  the  water  down.  These  outfit?? 
consist  of  a  separate  gas  engine  unit  for  each  well.  The  Union  Xatural  Gas  Com- 
pany has  171  producing  wells  and  II   non-producers. 

A  former  field  with  conditions  somewhat  similar  to  those  of  the  Till)ury  field 
was  known  as  the  Essex  gas  field.  This  field  supplied  the  city  of  Windsor  and  large 
quantities  of  gas  were  exported  to  Detroit  and  Toledo.  The  field  was  drawn  on  for 
about  ten  years  and  ceased  suddenly,  causing  great  iiiconvenience.  Every  gas  field 
begins  to  decline  as  soon  as  it  is  tapjied. 

In  the  drilling  of  wells  in  the  Till)ury  field  the  gas  is  encountered  just  above 
the  l)ig  water,  consequently  pockets  cannot  be  drilled  down  so  as  to  form  a  gather- 
ing basin  for  the  water  at  the  foot  of  the  well;  this  is  a  serious  inconvenience 
l)ecause  it  makes  constant  and  frequent  |»uni]>ing  necessary.  Wells  are  tested  daily 
and  weekly  for  shut-in  pressures.  This  is  a  necessary  part  of  the  field  work  to 
determine  what  gas  the  well  is  making.  Only  three  wells  were  frozen  during  the 
past  winter  in  the  Union  Xatural  Gas  Company's  field.  Xo  producing  wells  were 
shut  in  during  the  winter. 

The  evidence  goes  to  show  that  the  Union  Company's  wells  and  those  of  the 
Glen  wood  and  Beaver  Companies,  situated  in  the  same  field,  were  given  the  very 
best  attention. 

The  o))en-flow  measurements  of  all  tlie  wtdls  in  the  Tilbury  gas  field  show  a 
decline  of  al)out  one-third  according  to  measurements  taken  in  1919.  There  is  a 
strong  possibility  of  the  Tilbury  field  being  drowned  out  if  the  output  is  not 
materially  reduced;  water  is  gaining  in  the  field  as  pressures  are  lowered.  The  gas 
is  being  withdrawn  at  about  one-third  of  the  open-flow,  which  is  much  too  fast  for 
the  safety  of  the  field. 

Water  conditions  in  the  eastern  field  are  not  nearly  so  serious  and  wells  will 
})ro(luce  down  to  a  very  low  jU'essure.     Tilbury  field  is  a  '"tank"'  Held:  one  part  oi 
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the  field  communicates  with  another  throujili  the  pornu-  rock.  In  the  Welland- 
Haldimand  field  there  are  wells  where  the  rock  pressures  have  declined  from  .500 
pounds  to  300. 

The  open-flow  measurement  of  a  well  is  not  the  amount  of  ,iras  which  the  well 
will  deliver  into  the  lines;  the  actual  delivery  of  the  well  is  about  one-third  of  the 
open-flow. 

Large  companies  look  after  the  field  conditions  more  systematically  than  small 
companies  or  individuals,  therefore  the  larger  comi)anie-;  obtain  the  better  results. 

Eecent  drilling  shows  smaller  results  than  formerly;  this  is  true  of  all  the 
Ontario  established  gas  fields.  Early  drilling  in  the  eastern  field  brought  wells  of 
from  200,000  cubic  feet  to  500,000  cubic  feet  open-flow  per  (hiy.  The  Port  Colborne- 
Welland  Gas  Company  drilled  five  wells  last  year  and  kept  three  of  them.  Deep 
drilling  has  been  tried  in  the  eastern  field  and  twelve  wells  failed.  One  witness 
claims  that  he  could  double  his  capacity  by  drilling  on  his  reserve  territory  in  the 
eastern  field.  In  Eainham  and  Canboro  townships  the  rock  pressure  has  declined 
from  200  pounds  to  120.  The  Chippewa  Oil  and  Gas  Company  drilled  eighteen 
wells  in  the  eastern  field  at  a  cost  of  $21,600.00  and  had  five  dry  holes.  It  does  not 
take  the  full  output  of  all  the  wells  to  supply  tlie  summer  demand. 

The  wet  wells  in  the  Tilbury  field  vary  as  to  the  time  requirexl  to  operate 
pumps.  In  some  wells  the  water  can  be  removed  in  a  few  hours :  in  others  a  whole 
day  is  required.  All  wells  are  operated  to  full  capacity  in  all  the  fields  to  supply 
the  winter  demand.  Some  wells  in  the  Tillniry  field  are  being  pumped  at  consider- 
able expense  although  not  producing  gas,  as  it  is  found  that  this  method  keeps  the 
water  off  the  adjacent  producing  wells. 

In  Dover  township  the  six  deep  producing  wells  which  were  drilled  within  the 
last  two  years  by  the  Union  Natural  Gas  Company,  and  which  were  connected  to 
the  Sarnia  pipe  line,  have  declined  in  production  over  one-half  since  they  were 
drilled  in.  This  is  a  far  more  rapid  decline  than  that  shown  l)y  the  Tilbury  wells. 
It  is  estimated  that  the  gas  field  in  Tilbury  controlled  liy  the  Union  Xatural  Gas 
Company  will  yield  58,859,510,000  cubic  feet  of  gas  when  pressures  drop  to  fifty 
pounds. 

Total  gas  from  the  Dover  wells  drilled  by  the  Union  Xatural  Gas  Company 
was  in  December,  1919,  5,961,524  cu.  ft.  per  day,  and  in  February,  1920.  3,439.858 
cu.  ft.  per  day,  a  reduction  of  about  two  and  one-half  million  cubic  feet. 

Producing  companies  endeavour  to  maintain  a  reserve  acreage  in  order  to  drill 
for  increased  supply  and  to  protect  their  producing  wells. 

In  the  Glenwood  Company's  Tilbury  wells  the  pressure  is  kept  back  to  about 
100  pounds  to  retard  the  flow  of  water  into  the  wells.  If  the  compressor  plants 
were  operated,  the  back  pressure  against  the  water  would  be  lowered  and  there 
would  be  no  gas.  The  Glenwood  Company  drilled  nine  wells  in  1919,  and  the 
Beaver  Company  three,  in  the  Tilbury  field.  More  wells  drilled  in  the  Tilbury 
field  would  deliver  the  gas  more  quickly  but  would  not  increase  the  supply.  The 
pressures  would  decline  so  much  faster.  The  Glenwood  Company  would  not  keep 
a  new  well  unless  it  measured  over  20,000  cul)ic  feet  when  brought  in. 

Twice  as  many  pump-men  are  required  to  tend  the  wells  in  winter  as  in 
summer  in  the  Tilbury  field.     The  Union  Company  has  sixty-five  pumps  out  of 
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one  hundred  and  sixty-six  wells;  siphons  are  being  replaced  with  power  pum])s  as 
quickly  as  equipment  can  be  obtained  and  installed.  The  expense  in  handling  the 
water  in  Tilbury  field  is  increasing.  Water  is  being  pumped  from  wells  drilled  as 
recently  as  1918  in  Tilbury  field,  but  the  greatest  amount  of  water  is  found  in  the 
older  wells. 

The  Glenwood  Xatural  Gas  Company  has  spent  seven  years  in  constructing  a 
plant  for  removing  the  sulphur  content  from  the  TiUiury  field.  This  plant  is  the 
only  one  of  its  kind  in  existence  and  is  located  in  the  heart  of  the  Tilbury  gas  field. 
Crude  ammonia  in  17  per  cent,  solution  is  reduced  to  2  per  cent,  and  the  gas  passed 
through  the  liquid.  The  ammonia  absorbs  HoS  out  of  the  gas  and  ammonium 
sulphide  is  the  product.  The  difficiilty  is  in  freeing  the  ammonia  from  the  sulphur. 
This  purifier  cannot  be  operated  continuously  because  of  constant  corrosion,  which 
necessitates  repairs.  The  only  practical  purifying  plant  is  the  oxide  system,  but 
this  system  develops  water  vapour  which  condenses  and  gives  troul)le.  The  life  of 
a  gas  pipe  varies,  depending  upon  the  kind  of  soil  in  which  it  is  laid,  the  attack 
from  electrolysis,  and  the  corrosive  elements  in  the  gas.  Some  pipes  last  forty 
years  and  others  only  one  year. 

The  Dominion  Xatural  Gas  Company  operating  in  the  eastern  fields  carries 
55,000  acres  of  operated  leases  and  (U,000  acres  of  unoperated  leases.  Some  com- 
panies hold  ten  times  as  much  unoperated  as  operated  acreage.  The  largest  area 
held  l)y  the  Dominion  Company  is  where  the  limits  are  not  yet  developed ;  th^ 
smaller  area  is  where  the  district  is  tested  out  as  in  the  older  fields. 

The  Dominion  Company  at  the  beginning  of  the  year  1919  had  7T3  wells,  anu 
at  the  end  of  1919  had  796  wells  (having  drilled  38  producing  and  abandoned  22 
wells).  Seven  dry  holes  were  drilled  in  1919.  More  wells  were  drilled  by  them  in 
1916  than  in  1919,  but  more  money  was  spent  on  the  drilling  in  1919.  The  open- 
flow  of  the  Dominion  Company's  wells  showed  a  decline  between  1906  and  1919  of 
about  90  per  cent.,  between  1907  and  1919  of  about  95  per  cent.,  between  1908  and 
1919  of  about  50  per  cent. 

AvEKAGK  Opex-Flow  axd  Rock  Pkes-suke  of  New  Wells — Domixiox  Compaxy. 

Average  Open-  Average  Rock 

flow  (eu.  ft.).  Pressure  (lbs.) 

1005    70.3,000  

1907    478 

1908    581,000  

1916    100,000  

1919    31,000  188 

Table  Siiowixg  Decrease  ix  Productiox — Domixiox  Compaxv. 

1916  1919 

Area,  unoperated    Acres  94,887.3  64,231 .3 

Area,   operated    "  47,518  55,670 

Average  per  well    "  69.. 38  70.21 

Total  production    M.   cu.   ft.  2,397,787  2,035,759 

Production   per  well    cu.  ft.  4.524,100  2,593,300 

Production  per  acre    "     "  ()5,100  36,936 

Open-flow  per  acre   "     "  51,000  34,000 

Average   rock   pressure    11)S.  188  166 
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Financial 

The  gross  revenue  derived  from  tlie  operations  of  the  gas  fields  is  not  sufficient 
to  meet  ordinary  expenses  and  make  reasonahle  returns  to  investors.  The  produc- 
tion and  sale  of  natural  gas  could  continue  if  companies  were  permitted  to  sell  to 
industries  in  the  summer  wlien  the  domestic  sale  is  at  a  minimum.  The  increased 
cost  of  drilling  new  wells  is  prohibitive. 

There  is  a  fixed  relation  between  the  price  at  which  gas  is  sold  to  the  public 
and  the  average  consumption.     The  average  domestic  consumption  of  gas  at 

25  cents  is  IGl.OOO  cu.ft.  ]X'r  annum. 

30  "  "  U.3,000  "  '•' 

35  "  "  128,000  "  "         " 

40  "  .  "  114,000  "  " 

45  "  "  102,000  "  " 

50  "  "  92,000  "  " 

60  "  "  75,000  "  " 

75  "  "  57,000  "  " 

$1.00  "  "  39,000  "  "         " 

Higher  prices  have  a  tendency  to  level  down  the  peak  loads,  which  the 
producer  with  a  declining  supply  cannot  meet.  The  price  at  which  gas  is  sold 
does  not  affect  the  consumption  in  direct  ratio;  there  are  contingencies  which  have 
a  bearing  upon  consumption — doubling  the  price  would  not  necessarily  cut  the 
con.sumption  exactly  in  half.  If  the  price  were  higher,  the  consumjition  would  be 
decreased  very  considerably. 

In  the  eastern  fields  there  were  good  returns  made  thirteen  years  ago. 

One  company  showed  that  its  average  profits  for  fourteen  years  were  three  and 
a  half  per  cent.  One  operator  in  the  eastern  field  who  employs  no  labour  is  just 
paying  expenses.  Another  operator  in  the  same  field  has  been  operating  his  wells 
for  five  years  and  has  paid  no  dividends. 

Gas  sold  now  at  25  cents  per  thousand  would  liave  had  a  value  in  1909  of  lOi^ 
to  12  cents.  Eate  cases  are  coming  up  continually  all  over  the  vast  gas  areas  of  the 
United  States  and  have  been  for  five  years.  Some  stock  in  the  Union  Natural  Gas 
Company  is  ofl'ered  at  fifty  cents  on  the  dollar.  The  large  compressor  stations  owned 
by  the  Glenwood  Natural  Gas  Company  and  the  Union  Natural  Gas  Company  and 
located  in  the  Tilbury  field,  not  at  present  in  operation,  could  be  scrapped  and  sold 
at  a  profit  over  cost. 

The  Pctrolia  Utilities  Co.,  the  distributor  in  the  town  of  Petrolia,  shows  a 
surplus  from  June  1,  1919,  to  January  31,  1920,  of  $256.42,  and  has  no  profits  to 
spend  in  maintenance. 

Tthe  Windsor  Gas  Co.,  the  distril)utor  in  the  City  of  Windsor,  is  operating  at  a 
loss  with  an  investment  of  $1,650,392.00. 

The  Chippeiva  Oil  and  Gas  Co.  made  a  profit  from  1913  to  1919  out  of  their 
eastern  gas  field  of  from  three  to  four  per  cent. 

Tlie  Chatham  Gas  Co.,  the  distributor  in  the  city  of  Chatham,  sold  commercial 
gas  in  1918  to  July  1st,  $124,314.40;  their  share  (one-third)  was  $41,438.13;  sold 
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domestic  f/(is  in  1918  to  July  1st.  $1  l-").r)81.2'2 :  their  share  (one-third)  was 
$48,561.40.  If  present  conditions  continue  this  company  will  lose  $8,000.00  per 
annum. 

Tlie  Glenicood  Xatiiral  Gas  Co.  expended  approximately  $1T5,000.00  up  to 
1914  on  their  purifier  plant  in  the  Tilhury  lield. 

T]ie  Xafional  Gas  Co.  at  the  end  of  1919  had  a  deficit  of  $16,000.00  and  is 
paying  $30,000  a  year  rentals. 

The  cost  of  operating  distributing  plants  remains  the  same  if  industrial  service 
is  maintained  and  a  full  consumption  supplied.  The  replacement  value  of 
the  pipe-line  coiniecting  Sarnia  with  the  Tilbury  gas  field  is  over  ou^  million  dollars 
and  financial  returns  are  not  enough  to  meet  the  operating  expenses  and  8%  per 
cent,  depreciation  charges. 

Eeceipts  from  the  Sarnia  line  for  the  month  of  July,  1916,  were  $26,257.00; 
for  July,  1919,  $3,170.00.  The  Union  Xatural  Gas  Company  paid  a  dividend  in 
1919  of  3^4  ppi"  cent.,  the  greater  part  of  which  was  paid  out  of  capital.  Gas  is 
sold  by  the  Union  Company  to  distributors  on  the  basis  of  a  percentage  of  the 
receipts.  An  appraisal  made  by  the  Union  Company  of  their  plant  as  at  January  1, 
1920.  gives  $18,620,138.00,  added  to  which  were  items  overlooked  hut  afterwards 
handed  in  to  the  appraiser,  making  up  the  total  in  an  amended  statement  to 
$19,723,823.00,  which  includes  the  valuation  of  wells  and  leases  amounting  to 
$5,947,096.00.  The  authorized  capital  of  the  company  is  $6,000,000.00;  capital 
issued  31st  December,  1919,  $5,224,000.00. 

Profits  for  year  December  31,  1919,  $57,079.65.  Distributed  to  shareholders 
in  1919,  114  per  cent,  dividend,  $65,300. (id.  and  returned  capital,  $104,480.00, 
making  a  total  of  $169,780.00. 

From  January  1,  1912,  out  of  total  cash  reccijns  amounting  to  $8,786,291.20, 
the  sum  of  $5,869,777.48  has  been  put  back  into  plant,  while  the  distribution  to 
shareholders  was  $2,648,928.00,  or  7.4  per  cent,  per  annum  on  the  average  capital 
stock  employed  during  that  interval. 

Uxiox    X.vrrKAi.   Gas   Co. — Financial    Statement. 

Cash  value  of  a.ssots  turnod  over  by  pontiil)utoi_v  ponipaiiics  in  1911,  $1,69.''>.(SS,5.S7 ; 
consideration  given  in  bonds  and  stock,  $."?,099,i^00.00.  The  difference  is  between  the  book 
value  of  the  assets  conveved  and  the  par  value  of  the  stocks  and  lionds.  Book  value  of 
capital  assets  on  June  ;!(),  1918,  was  $7,284,811.89;  cash  value  was  $.'?,.S1 9,397.86 ;  capital 
stock  and  bonds,  .$o,4:!7,5()0.0().  The  diflFerence  between  $7,284,811.89  and  $:?,:n9.:«)7.86  is 
$3,965,414.03.  Made  up  l)y  stock  dividends  declared  and  charged  to  investment,  $1,660,000.00. 
Excess  of  par  value  of  ca]»ital  stock  and  ])()nds  issued  to  contributory  companies  over  cash 
value  of  assets.  $2,305,414.13.      Total,   $3,965,414.13. 

Stock  dividends  should  l)e  jiaid  out  of  surj)lus  and  not  charged  to  investment,  which  is 
inflating  the  valuation  and  leaving  the  surjilus  intact. 

CONTKIBT-TOKV    CoMPANIKS. 

Cash  Value  of 

Assets.  Consideration. 

Volcanic  Oil  and  Gas  Co $989,435  33 

Capital  stuck    $1,649,600  00 

Bonds    550,000  00 

Total  book  value  of  assets  accpiin'.! $2,199,600  00 
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United   Fuel   Co $542,100  54 

Capital  stock   .*l,025.0nn  00 

Bonds 450,000  00 

Total  book  value  of  assets  acquired .  $1,475,000  00 

Eidgetown  Fuel  Supply  Co.,  estimated $162,350  00 

Capital    stock    .  .  ." $324,700  00 

Total  book  value  of  assets  acquired $324,700  GO 

$1,693,885  87  $3,999,300  00 

Therefore  the  difference  of  $1,660,000.00  is  bonus  stock  charged  to  investment 
plus  the  amount  of  cash  value  of  contributory  companies  less  the  amount  paid. 

Take  the  $3,999,.300.00  and  deduct  book  value  of  capital  stock  in  other 
companies : 

Medina  Natural  Gas  Company  $23,999  99 

Northern  Pipeline  Company   60,000  GO 

$83,999  99 

leaving    available    for    productive    operations,    say $3,915,300  00 

The  investment  taken  over  from  contributory  companies  at  casli 

value \ $1,693,885  87 

Deduct  capital  stock  in  other  companies : 

Medina  Natural  Gas  Co $23,999  99 

Northern  Pipeline  Co 117,000  00 

$140,999  99 

leaving  value  of  available  investments  for  productive  operations,  $1,552,885.88. 

The  book  value  exceeds  cash  value  by  approximately  $2,400,000.00. 

The  Weymouth  appraisal  of  the  Union  Natural  Gas  Company  is  $8,212,348.37, 
which,  with  the  addition  of  $250,000.00  working  capital  gives  a  total  investment 
of  $8,462,348.37,  as  at  January  1st,  1918.  Per  cent,  deductions  reduce  it  to 
$6,128,310.74.  Weymouth's  figures  are  based  upon  five  year  average  of  prices  end- 
ing May  1,  1917;  Boss  gives  cash  value  at  January  1,  1918,  as  $3,223,145.29. 
Weymouth  took  actual  physical  property  and  appraised  it  as  above;  Boss  took 
actual  cash  expended  up  to  date  from  the  Union  Company's  books,  and  the  differ- 
ence is  that  Weymouth's  figures  are  $5,239,203.08  more  than  Boss'.  Total  of 
Walker's  appraisal  taken  from  Weymouth's  inventory  is  $18,620,138.00. 

Summary. 

Cash  value  of  Union  properties  1st  January,  1918., 

According  to  Ross    $3,223,145 .  29 

Weymouth    8,462,348.37 

Welker     18,620,138.00 
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For  six  years  ending  December,  1917,  the  total  operating  revenue  was 
$3,994,645.25,  an  average  return  of  32.25  per  cent,  on  the  average  capital  employed, 
or  a  return  of  the  whole  original  capital  at  December  31,  1917.  Had  a  sinking 
fund  of  four  per  cent,  been  set  aside  annually  out  of  annual  net  revenue,  the  entire 
investment  would  have  been  returned  by  December  31,  1917.  The  average  capital 
employed  would  have  earned  an  average  return  of  eleven  per  cent.  The  net  earn- 
ings over  a  period  of  six  years,  1912-1917  (inclusive)  averaged  sixty-seven  per  cent, 
of  the  gross  earnings. 

Boss'  calculations  are  based  upon  what  was  paid  for  the  assets,  not  on  their 
value  in  the  market.  No  consideration  was  given  to  increased  value  of  properties 
acquired;  The  average  annual  return  on  cash  value  productive  investments  over 
net  operating  revenues  was  32.31  per  cent.  This  was  computed  before  making  any 
deductions  for  deterioration  or  depletion.  It  would  not  represent  the  return  made 
to  shareholders,  because  there  should  be  retained  out  of  that  amount  the  further 
expenditure  on  bond  issue.  Also  there  were  for  some  years  substantial  losses  on 
Oil  Springs  Co.,  $60,000.00,  and  on  Sarnia  Pipeline  Co.,  $105,000.00.  Witness 
claims  that  the  working  out  of  some  of  the  tables  is  of  no  value. 


DoMixioN  Natural  Gas  Co. — Further  Statistics. 

Cost  of  diillmg  OBO  well   (996')  in  1910 $1,470.94 

at   present    3,508 .  30 

Cost  of  diillmg  one  well   (1,293')  in  1912 2,611.76 

at  present 7,369 .  14 

Operating  levemie  per  acre,  1916   $21 .49 

Operating  expense  per  acre,  1916   15.60 

Net  income  per  acre   $5 .  89 

Non-operating  income  per  acre   .73 

Gross     $6.62 

Deduct  for  interest  paid  per  acre   1 .20 

$5.42 

Investment  per   acre    $75 .  80 

(This  is  the  total  investment  divided  by  total  operated 
acreage,  giving  average  of  7.14  per  cent,  on  the 
investment.) 

The  acreage  earnings  show  a  steady  decline  during  the  following 
three  years  until  1919 — 

When  the  total  operating  revenue  per  acre  was $15.80 

And  the  total  operating  expense  per  acre  was 13.27 

Net  income  per  acre   $2.53 

Non-operating  income   -34 

$2.87 
Interest   deduction    1  •  4-'^ 

Profit   per    acre    $1 .  44 

The  investment  per  acre  in  1919  was $59 .60 

Leaving  a  final  profit  of   2 .42  per  cent. 

As  compared  with  1916  7.14  per  cent. 
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Development  Poss'.bilities 

Increased  costs  of  materials  and  lahour  prevent  development  work.  Sliallow 
drilling  has  been  almost  abandoned.  Dee])  drilling  costs  have  increased  from  100 
to  120  per  cent.  The  Union  Natural  fias  Company  has  st()[){)ed  drilling  o])erations 
entirely.  Companies  cannot  get  funds  invested  in  the  natural  gas  business  sufficient 
to  continue  (>\])l()ration  work  and  the  opening  up  of  new  producing  territory.  The 
cost  of  drilling  a  deep  well  at  the  present  time  is  from  $20,000.00  to  $25,000.00, 
while  wells  in  the  Tilbury  field  cost  apjjroximately  $2,000.00. 

In  Dover  township,  where  new  gas  and  oil  production  has  been  opened  up 
within  the  last  two  years  by  deep  drilling,  there  are  seven  producing  wells  out  of 
twenty,  while  in  Tilbury  the  Union  Natural  Gas  Company  has  166  producing  out 
of  179.  The  Union  Company  drilled  eight  wells  in  1919  (four  in  Dover  and  four 
in  Tilbury),  not  all  producers.  l)ut  got  more  gas  in  1919  than  in  1918.  Tlie  Union 
Company  has  drilled  thirteen  deep  wells.  The  Tilbury  gas  field  is  now  thoroughly 
drilled.  The  drilling  of  twenty  wells  in  the  townshi])  of  Dover  was  an  effort  to 
recover  ])roduction.  One  deep  well  di'illnl  on  Kondeau  T'roxincial  Tark.  Kent 
county,  cost  $125,(JU0.00  and  was  a  dry  bole. 

There  are  large  areas  of  gas  producing  formation  undi'rlying  vast  districts  in 
the  province  of  Ontario.  The  large  ai'ea  held  by  the  National  (ias  Company,  con- 
sisting of  30,000  acres  in  the  eastern  field,  admits  of  great  development.  After 
operating  for  six  years  ten  additional  wells  were  drilled  :  one  of  tliem  came  in  with  an 
output  of  two  million  and  another  of  one  and  a  half  million  cubic  feet  per  day.  This 
company  have  only  eighty-five  wells  on  the  30,000  acres  and  ten  of  these  have  been 
pulled.  The  territory  is  good  for  200  wells  and  tbe  output  could  be  trebled  if  funds 
were  procuraI)le.  There  are  many  dry  wells  scattered  over  the  eastern  gas  territory. 
One  opinion  claims  that  there  is  not  enough  productive  area  tributary  to  the  city  of 
Hamilton  to  furnish  that  city  with  a  full  si;pply  of  gas. 

Many  wells  are  abandoned  in  both  the  eastern  and  western  gas  fields,  which 
are  not  replaced  by  new  drilling;  this  is  a  strong  factor  in  decreased  production. 
The  Union  Natural  Gas  Company  spent  $250,(100.00  trying  to  locate  more  gas  when 
abnormal  conditions  caused  by  the  war  created  a  shortage. 

Waste 

Lack  of  efficient  e(pH])ment  in  tbe  consumption  of  gas  is  responsible  for  a  large 
percentage  of  waste.  There  is  approximately  forty  per  cent,  of  waste  between  trans- 
mission of  gas  and  the  consumer's  burner. 

AvKRAGE  Waste  Pekcextage. 


Saiiiia 
Potiolia 


1918 

1919 

24.  S 

14.5 

41.5 

34.0 

The  decrease  is  caused  by  the  improvements  made  in  the  distributing  plants. 

The  unrestricted  consumption  of  gas  without  charge  under  leasehold  agree- 
ments is  a  very  great  source  of  wastage.  In  January,  1919,  100  free  users  consumed 
46,400  cu.  ft.,  while  KKi  ])ay  users  in  Sarnia  consumed  21,100  cu.  ft.,  a  difference 
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of  nearly  100  per  cent.     Conjiideral)le  wa-^te  wa?  enconntered  in  defective  lines  in- 
the  town  of  Petrolia.  but  repairs  to  these  lines  resulteil   in  reducing  the  leakage. 
Some  meters  were  found  to  be  running  slow  and  these  are  being  repaired  and 
tested.     The  readjustment  of  all  conditions  from  the  gas  field  is  required  to  reduce 
the  waste  of  gas  to  a  minimum. 

Contract  Rights 

The  rights  and  obligations  under  whieli  gas  is  produced,  conveyed,  distrilnited 
and  sold  all  have  a  direct  bearing  upon  the  successful  sui)ply  to  the  consuming 
public.  These  include  set  prices  given  as  consideration  in  franchises  and  agree- 
ments, gas  supply  without  charge,  claims  on  field  output,  maintenance  of  certain 
jiressures.  etc..  and  are  all  set  out  in  the  different  doeumi'iits  ])nt  in  as  exhibits. 
No  direct  evidence  was  given  on  these  matters  as  the  documents  -^peak  for  themselves. 
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NATURAL   GAS    IN    1919 

By 
E.  S.   Estlin,  Commissioner  of  Natural  Gas 


Introduction 

The  year  1919  saw  but  little  change  in  the  natural  gas  situation  in  Ontario. 
The  winter  of  1918-1919  was  an  unusually  mild  one,  the  average  temperatures 
and  gas  consumption  in  the  Kent  field  for  the  months  indicated  being  as  follows : — 


Year  1918-1919 

Mean  Temp,  for 

Nov. 

Dec.                 Jan. 

Fel). 

4  months. 

42.1° 

35.6°               .31.0° 

28.6° 

34..30° 

Average  Temperature   .  . 

Total  Cons. 
Consumption  (cu.  ft.) 765,630  M.     936,910  M.     988,047  M.     926,178  M.     3,616,765  M. 

The  corresponding  figures  for  the  same  months  of  1919-1920  were: — 


Mean  Temp,  f  or 

Nov. 

Dec.                 Jan. 

Feb. 

4  months. 

37.8° 

22.3°               16.8° 

21.8° 

24.670 
Total  Cons. 

757,541  M. 

999,914  M.  1,029,106  M. 

918,203  M. 

3.704.764  M. 

Average  Temperature 
Consumption  (cu.  ft.) . 

It  was  felt  that,  owing  to  labour  disturbances  and  the  uncertainty  of  trans- 
portation, there  was  a  reasonable  possibility  that  the  coal  supply  would  l)e  short, 
and  this,  added  to  the  expectation  of  a  more  severe  winter  in  1919-20,  prompted 
the  issuing,  in  July,  of  a  notice  to  all  gas  consumers  in  the  Province,  containing 
the  following  warning : 

NOTICE   TO  NATURAL  GAS  CONSUMERS. 

The  Commissioner  of  Natural  Gas  wishes  to  assure  all  those  who  use  gas  in  the  homes 
that  careful  preparations  are  being  made  to  furnish  natural  gas  to  the  limit  of  thei  fields 
during  the  coming  winter  months.  Last  winter  being  very  mild,  no  general  shortage  was 
experienced  except  on  a  few  occasions  when  the  thermometer  dropped  suddenly. 

As  we  can  reasonably  expect  a  colder  winter  this  year,  those  depending  upon  natural 
gas  should  take  steps  early  enough  to  obtain  a  suflRcient  supply  of  coal  or  other  fuel  to  carry 
them  over  the  severe  days  when  the  gas  supply  is  not  equal  to  the  sudden  heavy  pull 
upon  it. 

With  this  suggestion  acted  upon  there  should  be  a  minimum  of  inconvenience  or  distress. 

E.    S.    Estlin,    Commissioner. 
Chatham,  Ont.,  July  15th,  1919. 

P.S. — You  can  help  conserve  the  gas  supply  and  reduce  your  gas  bills  by  properly 
regulating  the  burner  equipment  in  your  stoves  and  furnaces,  also  by  reporting  promptly 
any  leaks  no  matter  where  they  are,  to  this  office  or  to  the  nearest  gas  office. 

While  the  winter  of  1918-1919  was  unusually  mild,  the  spring  was  exceptionally 
inclement,  with  the  result  that  a  heavy  consumption  of  gas  was  maintained  until 
later  in  the  year  than  usual. 
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The   Natural  Gas  Act,   1919 

Amoiiii"  the  chief  events  of  interest  during  the  year,  (some  of  which  are  men- 
tioned in  the  Annual  Report  of  the  Bureau  of  Mines,  1919.  Vol.  XXVIII),  was 
the  puhlication  of  the  Report  on  natural  gas  conditions  in  Ontario,  hy  the  Natural 
Gas  Advisory  Ijoard.  given  in  full  in  the  ahove  mentioned  volume.  Following  this, 
the  Xatural  Gas  Act.  19  IS,  was  superseded  hy  the  Act  of  1919.  which  transferred 
the  administration  of  Xatural  Gas  affairs  from  the  Ontario  Railway  and  Municipal 
Board  directly  to  the  hands  of  the  Minister  of  Lands.  Forests  and  Klines. 

Under  tlie  provisions  of  the  latter  Act  licenses  were  required  for  each  of  the 
following  five  separate  and  distinct  hranches  of  the  natural  gas  ijulustry : 

('0  I'rospeeting ; 

(h)  Drilling; 

(f)  Producing: 

(d)  Transmitting  (hy  pipe-lines)  ; 

(e)  Distributing. 


Seijuiatui-  for  ])ievoiitin^  the  oil  from  :i  ;^as  well   fioni   n 


the   ^as  lines. 


A<  a  re>ult  of  thi>  licensing  system,  the  Department  ha<  heen  enabled  to  keep 
in  touch  more  closelv  with  the  n.atural  gas  situation,  and  from  ()l)servation  and 
information  obtained  many  minor  adjustments  and  improvements  have  heen  made. 
Also,  systematic  compilation  and  tabulation  of  statistics  liave  made  ])ossible  more 
or  less  standard  bases  from  which  futnre  data  may  l)e  estimated. 


Field   Developments 

Durino;  the  vear  some  seventy-five  wells  changed  hands.  With  few  exceptions 
these  were  scattered  in  location  and  controlled  by  individual  owners  who  were 
unable  to  opei;jite  them  as  economically  as  the  larger  companies  to  whom  they  were 
turned  over.  The  principal  transaction  of  this  kind  was  the  purchase,  hy  the 
T'nion  Xatni'al  (ias  Company,  in   Mai'ch.  of  the  Canadian   (ia-  Com|)any'>  fiehl   in 
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TillnuT,  containing  4:5  wells.  The  purchased  property,  which  consists  of  about 
2,281  acres,  2,131  acres  of  which  are  operated  and  the  remainder  held  as  a  reserve, 
was  taken  over  with  the  idea  of  amalgamating  as  much  as  possil)le  all  the  wells  in 
the  vicinity  under  one  management. 

Much  work  has  been  done  in  putting  these  newly  acquired  wells  in  the  best 
possible  condition,  and  23  of  them  having  been  found  to  be  wet,  a  number  of  pumps 
have  been  installed  to  overcome  the  water  difficulty.  This  field  supplies  the 
Northern  pipe-line  which  carries  the  gas  to  AYallacelnirg,  furnishing  fuel  for  the 
Dominion  Sugar  and  Dominion  Glass  companies. 

The  township  of  West  Dover  has  been  the  scene  of  the  year's  most  interesting 
drilling  operations.  In  casting  about  for  new  territory  from  which  to  supplement 
their  Tilbury  wells,  which  evinced  unmistakable  signs  of  declining  production 
during  the  heavy  demands  made  upon  them  in  1917,  the  T'nion  Natural  Gas  Com- 
pany decided  to  carry  on  drilling  operations  in  Dover,  and  during  1917  and  1918 


Drilling   derrick  after   the   hurricane   in   November,   1919. 


sank  several  wells.  The  best  producers,  however,  were  brought  in  during  last  vear 
Mdien  wells  Nos.  10,  11,  12,  13  and  14  were  completed. 

The  Petrol  Oil  and  Gas  Company  also  brought  in  a  producing  well  in  this 
township,  and  are  carrying  on  further  drilling  operations  at  the  present  time  on 
the  same  lease. 

In  all,  over  20  wells  have  been  put  down  in  West  Dover,  seven  of  which  are 
producing.  As  some  of  these  wells  produce  oil  as  well  as  gas,  the  expense  of 
operation  is  considerably  increased,  tlirongh  tlie  necessity  ol'  a  svstem  of  separators 
to  prevent  the  oil  from  reaching  the  gas  mains. 

The  Trenton  formation  is  struck  at  an  average  depth  of  2,900  feet,  and  gas  at 
depths  of  2,920  to  3,010  feet.    Oil  is  foimd  just  below  the  gas. 

The  hurricane  of  November  29tli  did  considerable  damage  in  this  field,  blow- 
ing down  several  drilling  derricks  and  resulting  in  serious  delay  to  the  work. 
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Followiii<i-  is  a  list  of  iirms  and  imlividuals  enu-aaod  in  the  various  ojteratioiis 
of  the  iiatui'al  ^as  industry  in  Ontario  who  received  lieenses  from  this  Department 
in  1919;— 

Drillers  for  Natural  Gas. 

Name.  Address. 

Ban-,   D St.    Thomas,   Out. 

Berry,  R.   N.,  D.D.S Caledonia.   Out. 

Coleman,   J.   A Wellandport,   Ont. 

Dominion  Natural  Gas  Co Hamilton,  Ont. 

Featlierstone,  C.  W Canboro,  Ont. 

Glenwood  Natural  Gas  Co St.   Thomas,  Ont. 

Industrial  Natural  Gas  Co Thorold,  Ont. 

Jasperson,    B Kinosville,  Ont. 

Kiser,    W.    H Tillsojiburo,  Ont. 

McCutcheon,    Thos.   J Dunnville,   Ont. 

xMeLister,  J.  J Dunnville,   Ont. 

McKillop,  Wm Hepworth,   Ont. 

Provincial  Natural  Gas  Co Niagara    Falls,    Ont. 

Pu.'^linch  Oil  &  Gas  Co Kitchener,  Ont. 

Patterson,  J.  H Port   Maitland,  Ont. 

Ryan,  W.  T Chatham,  Ont. 

Richmond  Gas  &  Oil  Co Chatham,  Ont. 

Snively,   F.  L 90    Melrose   Ave.,   Hamilton,   Ont. 

Union  Natural  Gas  Co Chatham,  Ont. 

Prospectors  for  Natural  Gas. 

Barr,    D St.  Thonms,  Ont. 

Beaver  Oil  &  Gas  Co ! St.  Thomas,  Ont. 

Castle  Oil  &  Gas  Co Niagara  Falls,  Ont. 

Dominion  Natural  Gas  Co Hamilton,    Ont. 

Glenwood   Natural   Gas   Co St.   Thomas,  Ont. 

Industrial   Natural   Gas  Co Thorold,   Ont. 

Laws,    George     Angola,  N.Y. 

Miller,  H.  N.,  M.D 48  St.  John's  PI.,  Buffalo,  N.Y. 

Minor,  L.   E Smithville,  Ont. 

Northern  Gas  &  Gasoline  Co Hepworth,  Ont. 

Petrol  Oil  &  Gas  Co (508   Lumsden    Bldg.,   Toronto. 

Provincial  Natural  Gas  &  Fuel  Co Niagara   Falls,  Ont. 

Pilkington    Bros Tliorold,  Ont. 

Progressive  Gas  &  Oil  Co Hamilton,  Ont. 

Puslinch  Oil  &  Gas  Co Kitchener,  Ont. 

Quillinan,  J.  A Niagara   Falls,  Ont. 

Symmes,   H.    D Niagara   Falls,   Ont. 

United  Developnient  Co Chatham,  Ont. 

Union  Natuial  Gas  Co Chatham,  Ont. 

Williams,    A Ruthven,  Ont. 

Natural  Gas  Producers. 

Aldrich  Gas  &  Oil  Co Bk.  of  Com.  Chambis.,  Hamilton,  Out. 

Beaver  Oil  «fc  Gas  Co St.  Tliomas,  Ont. 

Bertie  Natural  Gas  Co • Ridgewav,  Ont. 

Castle  Oil  &  Gas  Co Niagara  "Falls,  Ont. 

Chippawa   Develojjment   Co Chippawa,  Ont. 

Chippewa   Oil   &   Gas  Co Tavi.stock,   Ont. 

Coleman,   J.  A Wellandj)ort,  Ont. 

Canfield  Natural  Gas  Co Cantield,  Ont. 

Canby.  B.  F R.R.   No.   2,   Marshville,   Ont. 

Darling  Road  Co-operative  Natural  Gas  Co Canfield,   Ont. 

Dunn   Natural  Gas  Co Dunnville,  Ont. 

Duxbury,    Wellington     R.R.    No.    1,    Hagersville,   Ont. 

Dominion  Natural  Gas  Co Hamilton,  Ont. 
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Natural   Gas    Producers. —  Continued. 

Name.  Address. 

Dunnegan  Oil  &  Gas  Co Chatham,  Out. 

Diener  Gas  &  Mfg.  Co Dunnville,  Out. 

Empire  Limestone  Co 191   Hudson  St.,  Buffalo,  N.Y. 

Emerson,  I-aidla\v  &:   Trougliton    Atteicliffe  Sta.,  Out. 

Eastsidc   Gas   Co Lowbank.'^,  Out. 

Glenwood  Natural  Gas  Co St.  Thomas,  Out. 

Hamilton  Gas  &  Oil  Co Spectator   Bldg.,   Hamilton,  Ont. 

Hendee   Gas  Co Cayuga,   Ont. 

Industrial  Natural  Gas  Co Thorold,  Ont 

Jasperson,  B Kingsville,  Ont. 

Kindv,  D.,  &  Son    Selkirk,  Ont. 

Kindy   Gas   Co R.R.  No.  2,  Cayuga,  Ont. 

Lalor  &  Yokes   Dunnville,  Ont. 

Lalor,  F.  R Dunnville,  Ont. 

Liesinger-Lembkp   Co 42  Linden  Park,   Buffalo,   N.Y. 

Lamb,    A • Selkirk,  Ont. 

May,  A.  G 75  Melrose  Ave..  Hamilton,  Ont. 

Midfield  Natural  Gas  Co Hamilton,  Ont. 

Medina  Natural  Gas  Co Chatham,  Ont. 

Marshall,    J ■ Hamilton,  Ont. 

National   Gas  Co Hamilton,  Ont. 

North  Shore  Gas  Co c/o  Bruce,  Bruce  &.  Counsell,  Hamilton. 

Northern  Gas  &  Gasoline  Co Hepworth,  Ont. 

Ontario  Gypsum  Co Paris,  Ont. 

Oil  Springs  Oil  &  Gas  Co Oil  Springs,  Ont. 

Pilkington  Bros Thorold,  Ont. 

Port   Colborne-Welland   Natural  Gas  Co Port  Colborne,  Ont. 

Provincial  Natural  Gas  Co Niagara  Falls,  Ont. 

Rolston  &   Bennett    Dunnville,  Ont. 

Richmond  Gas   Co Chatham,  Ont. 

Sparham,  A.  F Caledonia,  Ont. 

Sterling-  Natural  Gas  Co Port  Colborne,  Ont. 

Union  Natural  Gas*  Co Chatham,  Ont. 

United   Gas   Companies    St.  Catharines,  Ont. 

Vacuum  Gas  &  Oil  Co <50S  Lumsden  Bldg.,  Toronto. 

Weylie,    Wm Glanford,  Ont. 

"VYainfleet  &  Moulton  Gas  Co R.R.  No.  1.  Lowbanks,  Ont. 

Natural  Gas  Distributors. 

Azoff  Natural  Gas  Co Canfield,  Ont. 

Bertie  Natural  Gas  Co Ridgeway,  Ont. 

Belmont  Gas  .S:  Light  Co Belmont,  Ont. 

Brantf ord  Gas  Co Brantford,    Ont. 

Be.'wer  Gas  &  Oil  Co St.  Thomas,  Ont. 

Coleman.  J.   A Wellandport,  Ont. 

Central  Pipeline  Co Chatham,  Ont. 

Chippawa  Development  Co Chippavva,  Ont. 

Corporation  of  Town  of  Leamington   Leamington,  Ont. 

Chatham  Gas  Co Chatham,  Ont. 

Castle  Oil  &  Gas  Co Niagara  Falls,  Ont. 

Dominicm    Natural   Gas   Co Hamilton,  Ont. 

Erie  Beach  Gas  Co Chatham,  Ont. 

Fisherville  Gas  Co Fisherville,  Ont. 

Gas  &  Oil  Co.  of  Springvale,  Ltd Hiagers\-ille,  Ont. 

Glenwood  Natural  Gas  Co St.  Thomas,  Ont. 

Industrial   Natural  Gas  Co.    • Thorold,  Ont. 

Ingersoll  Gas  Light  Co Ing^ersoll,  Ont. 

Lake  Shore  Natural  Gas  Co 294  Ba^iies  St.,  Buffalo,  N.Y. 

Midfield  Natural  Gas  Co Hamilton,  Ont. 

Manufacturers'   Natural   Gas   Co Hamilton,  Ont. 

Northern  Gas  &  Gasoline  Co Hepworth,  Ont. 

Oil   Springs  Oil   &  Gas  Co Oil  Springs,  Ont. 

Petrolia  Utilities  Co Potrolia,  Ont. 
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Xattral  Gas   Di.stributors. —  Continued. 

Name.  Address. 

Provincial  Xatural  Gas  &  Fuel  Co Niagara  Falls,  Out. 

Port  Colborne-Welland   Natural   Gas  Co Port  Colborne,  Ont. 

Relief    Gas   Co St.  Catharines,  Ont. 

Rosehill  Natural  Gas  Co Buffalo,  N.Y. 

Robinson  Road  Gas  Co Dunnville,  Ont. 

Sterling  Natural  Gas  Co Port  Colborne,  Ont. 

Sarnia   Gas  Co Sarnia.  Ont. 

Shetland  Gas   Co Florence,  Ont. 

Southern  Ontario  Gas  Co St.  Thomas,  Ont. 

Union  Natural  Gas  Co Chatham,  Ont. 

United   Gas   Companies    St.  Cathaiines,  Ont. 

United  Gas  &  Fuel  Co Hamilton,  Ont. 

Windsor   Gas   Co Windsor,  Ont. 

Wallaceburg  Gas  Co. Wallaceburg,  Ont. 

Woodstock  Gas  Light  Co Woodstock.  Ont. 

PiPE-LiXE  Operators. 

Beaver  Oil  Sz  Gas  Co St.   Thomas,   Ont. 

Castle  Oil  &  Gas  Co Niagara  Falls.  Ont. 

Central   Pipeline   Co Chatham,    Ont. 

Dominion  Natural  Gas  Co Hamilton,  Ont. 

Glenwood  Natural  Gas  Co St.  Thomas,  Ont. 

Northern  Pipeline  Co Chatham,  Ont. 

Southern  Ontario  Gas  Co St.  Tiiomas,  Ont. 

United   Gas  Companies    St.  Catharines,  Ont. 

Union  Natural  Gas  Co Chatham,  Ont. 


Consumption  of   Natural  Qas 

The  total  consumption  of  natural  gas  in  Ontario  during  the  year  1919  -was 
11,563,304.000  cubic  feet,  a  reduction  of  1,512,000,000  cubic  feet  from  191S. 

Of  the  1919  consumption,  7,891,301,000  cubic  feet  were  taken  from  the  Kent 
field  and  3.672,000,000  cubic  feet  from  the  Eastern  fields.  As  complete  returns 
were  not  available,  the  figures  for  the  Eastern  field  are  approximate,  but  the 
quantities  have  varied  .so  little  during  the  past  few  years  that  they  will  he  very 
close  to  the  actual  returns. 

The  heat  units  derived  from  the  1919  consumption  of  natural  gas  are  equivalent 
to  578,120  tons  of  coal,  or  16,517  car-loads,  a  fact  that  is  especially  interesting 
when  it  is  remembered  that  because  of  labour  troubles  and  uncertainties  of  trans- 
portation, the  delivery  of  coal  was  impeded  all  over  tlie  continent. 

It  is  not  generally  known  that  approximately  15  per  cent,  of  the  population  of 
Ontario  have  depended  largely  on  natural  gas  for  household  cooking,  heating  and 
lighting,  and  unless  active  measures  are  taken  to  prevent  waste  and  misuse  of  this 
commoditv.  serious  inconvenience  to  manv  will  result. 
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Tlie  following  list  gives  the  consumption  of  natural  gas  during  1919  by  the 
cities  mentioned : — 

CONSTTMPTIOX    BY    ClTIES,    1919. 

Braiitford 251,837,000    eul)ic  fcot. 

Chatham    1,019,916,000 

Coatsworth      28,772,000 

Dresden     66,754,700       "          " 

Essex   69,165,400 

Gait   144,733,000       " 

Hamilton     1,012,292,000 

Ingersoll     157,700,000 

Kingsvillc     80,464,000       " 

Leamington    178,495,000 

Paris    . 70,580,000 

Petrolia     142,638,300 

Ridgetown     79,053,500 

8ariiia    597,685,000 

Tuppcrville     7,740,500       "          " 

Tillmry    74,11],000 

Tecuniseli    23,605,400 

Windsor     1,759,223,000 

Woodstock     194,371,000 

Wli(>atl(>y     35,739,000 

5,994,875,800 

The  following  list  shows  the  owners  of  natural  gas  wells  and  the  number  of 
wells  respectively  owned  by  them : — 

Owners  of  Natt-ral  Gas  Wells,  31st  December,  1919.     • 

Xo.oP  Wells. 

Aikens,    W.   J Dunnville    1 

Aldrich  Gas  &  Oil  Co Hamilton      10 

Azoff  Natural  Gas  Co Canticld     1 

Battle  Natural  Gas  Co Hamilton    8 

Brown,  W.  G Cainsville      1 

Binbrook  Gas  Co Binbrook     1 

Bertie  Natural  Gas  Co ■  Ridgeway     8 

Beaver  Oil  &  Gas  Co St.   Thomas    25 

Castle  Oil  &  Gas  Co.   .. Niagara    Falls     S 

Canadian  Steel  Foundries    Thorold     8 

Coleman,  J.  A Wellandiiort     7 

Canfield  Natural  Gas  Co Canfield     3 

Canby,   B.    F Marshvill(>    2 

Chippawa  Development  Co Chippawa     8 

Cluj)pe\va  Oil  &  Gas  Co Tavistock      40 

Darling  Road  Co-operative  Natural  Gas  Co.    .  . .  Caniiehl     6 

Dieiier  Gas  Co Dunnville      3 

Dominion  Natural  Gas  Co Hamilton    802 

Dunnegan  Oil  &  Gas  Co Chatham     1 

Duxbury,  Wellington Hagersville     1 

Dunn  Natural  Gas  Co Dunnville    19 

Eastside  Gas  Co Lowbanks     6 

Emerson,   Laidlaw   &   Troughton    AttereHife  Sta 4 

Empire  Limestone  Co Buffalo,   N.Y 4 

Fairbaidv,  J.  H.,  Estate   Petrolia     1 

Fletelier,   J.    I Hannon     1 

Fisherville  Gas  Co Fisherville    2 

Gas  &  Oil  Co.  of  Springvale   Hagersville     2 

Glenwood    Natural   Gas   Co St.   Thomas    73 

Hager,    Ham Middlej)ort     1 

Hamilton  Gas  &  Oil  Co Hamilton    6 
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Owners  oi-    Xatukat.  Gas  Wki.ls,  31st    Dkcemhkk,    1919. — Contuiiied. 

Xo.  of  Wells. 

Hart  &  Harrington    2 

Hendee  Natural  Gas  Co Cavuoa      (i 

Hoover.   D.    E Si^lkirk    1 

Industrial  Xatural  Ga.'*  Co Tliorold     .">2 

Jones,  J.  S Port    Maitland    ."1 

Jones,  X'elson    Attercliffe  Sta 2 

Jaspersou,    B Kingsville     .■> 

Kindv  Gas  Co South    Cavuga    0 

Kindy  &  Sons Selkirk    . ". 0 

Kohler,   May  &  Hoovei-    Selkirk    14 

Lalor,  F.  R Dunnville    ,3 

Lalor  &  Yokes    Dunnville    10 

Lamb,  Alfred    Selkirk    4 

Liesinger  Sc  I-embke    P>uttalo,    X.Y 1 

Medina   X'atural  Gas  Co Clu\tliani     21 

Midfield  X^atural  Gas  Co Hamilton    11 

Miller,  Dr Buffalo.   X.Y 1 

Marshall.    Jas Hamilton    11 

Martin,  Ed Dunnville     2 

Mav,  A.  G Hamilton      ?, 

Mekillop,  Kohler.  May  &  Hoover    Selkirk      4 

Miekle   &   MeKeehnie    Ridgetown      5 

Niagara  Natural  Gas  &  Fuel  Co Fenwiek    o 

North  Shore  Gas  Co Hamilton      S 

Northern  Gas   &  Gasoline   Co Hepworth   2 

National   Gas   Co Hamilton    74 

Oil   Springs  Oil  &  Gas  Co Oil  Springs    6 

Ontario  Gypsum  Co Paris     4 

Pilkington"  Bros Thorold     4 

Producers  Fuel  &  Light  Co Sarnia     1 

Port  Colborne-Welland  Xatural  Gas  Co Pt.  Colboriie        24 

Progressive  Gas  Co Hamilton    1 

Provincial  Natural  Gas  Co Niagara  Falls   209 

Rolston  &  Bennett   Dunnville    /> 

Richardson.  J.  W Caledonia     1 

Richmond  Gas  &  Oil  Co Cliatham     4 

Robinson  Road  Gas  Co Dunnville      4 

Spa? ham.  A.  F Caledonia      ■ 6 

Stevensville  Gas  Co Stevensville      3 

Sterling  Natural  Gas  Co Port  Colborne   C8 

Sundy   Gas   Well   Co Dunnville      3 

Union  Natural  Gas  Co Chatham 171 

United  Gas  Companies   St.    Catharines    43 

Yacuum   Gas  &  Oil  Co Toronto     2 

Yansickle,    A.    W Onondaga     2 

Waintleet  Sc  Moulton  Gas  Co Lowljanks     3 

Welland   Co.  Lime  Works    Port  Colboine     29 

Wedrick.   M X'anticoke     2 

Weylie,  Wm Glanford     4 

Total    l.itOO 

During  tlic  past  year  .some  93  wells  were  drilled  in  the  Province.  Of  these 
lU'W  wells  77  were  producing,  and  16  non-producing.  The  total  increase  ol'  gas 
made  available  by  these  wells  is  approximately  20,000,000  cubic  feef,  dailv,  or  an 
average  for  each  of  the  producing  wells  drilled  of  some  265,000  cubic  feet  per  day. 
The  following  map  shows  the  location?  of  tlie  area.-;  where  drilling  opoi-ntions  wore 
carried  on  during  the  year: — 
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Notwithstanding  the  fact  that  the  natural  gas  supply  was  so  materially  aug- 
mented by  the  addition  of  these  new  wells,  the  production  showed  a  decided  falling 
off  from  the  previous  year.  This,  to  a  great  extent,  is  due  to  the  gradually 
declining  rock  pressures  in  the  field?  themselves  as  shown  by  the  accompanying 
graph : — 
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Following-  is  a  list  of  tlie  companies  or  individuals  for  whom  wells  were  sunk 
during  the  year : — 

Gas  Wells  Drilled  ix  1919. 


Owner. 


Jasperson, 

Gleinvood 

Gas  Co. 


B. 

Natural 


Petrol  Oil  &  Gas  Co. 
Canby,  B.F 

Dominion  Natural 
Gas  Co 


Locality. 


Lot. 

Con. 

Township. 

County. 

15 

13 

Tilbury 

Kent 

13 

1 

Mersea 

Essex  

20 

11 

Raleigh 

Kent 

22 

1 

Harwich 

• ' 

185 

Talbot 

Road 

Romney 

' ' 

15 

8 

Mersea 

Essex  

12  EJ 

1 

' ' 

14 

1 

13  S. 

Middle 

Road 

Tilbury 

Kent 

1 

12 

Raleigh 

1 

1 

Dover  

25 

1 

Wainfleet 

Welland  .... 

26 

1 

• ' 

26 

7 

Bi'ibrook  

Wentwo'-lh  . 

31 

8 

Broken 

Front ■ 

5 
4 

Woodhouse 

Norfolk 

24 

14 

Walsingham  . . 

41 

3 

Middletown  .  . . 

41 

3 

' ' 

9 

1 

Seneca  

Haldimand  . 

10 

1 

'  ' 

Nelles  Tract 

' ' 

4 

1 

11 

1 

24 

4 

Oneida  

41 

5 

'  ' 

3 

8 

Canboro 

'  ' 

7 

3 

'  ' 

6 

3 

' ' 

■ ' 

8 

3 

'  ' 

8 

3 

' ' 

9 

3 

' ' 

'  • 

Nelles  Tract 

Seneca  

•  ' 

27      1        3 

Bayham 

Elgin 

Nelles  Tract 

Seneca  

Haldimand.. 

39 

2 

Middletown  . . . 

Norfolk 

27 

7 

Binbrook 

Wentworth. . 

B 

1 

Seneca  

Haldimand.. 

27 

7 

Binbrook 

Wtutworth . . 

28 

7 

' ' 

'  ' 

29 

7 

' ' 

' ' 

30 

8 

' ' 

' ' 

30 

7 

'  ' 

' ' 

30  N. 

8 

' ' 

' ' 

8 

3 

Canboro  

Haldimand . . 

8 

3 

' ' 

' ' 

7 

3 

' ' 

' ' 

7 

3 

' ' 

' ' 

7 

3 

' ' 

7 

3 

* ' 

3 

4 

Binbrook  

Wentworth . . 

Oil 

or 

Gas. 


Gas 


Production        Date  of 


per  day. 
(cu.  ft.) 


272  M. 

160  M. 
Dry 


60  M. 

Dry 

125  M. 

800  M. 
525  M. 
600  M. 

25  M. 

25  M. 

45  M. 
25  M. 

104  M. 
157  M. 
297  M. 
157  M. 

96  M. 
157  M. 

45  M. 

68  M. 

62  M. 

25  M. 

30  M. 

21  M. 

17  M. 

96  M. 
157  M. 

37  M. 

62  M. 

51  M. 

24  M. 

96  M. 

Dry 


96  M. 

34  M. 

62  M. 

43  M. 

58  M. 
231  M. 

70  M. 

43  M. 

68  M. 

27  M. 

48  M. 

85  M. 

34  M. 

57  M. 
Plugged 


comple- 
tion. 1919. 


Sept.  27 

April  22 
March  12 

Sept.  3 

March  12 

May  31 

Aug.  23 

Nov.  18 

Nov.  3 
March    8 

Nov.  1 

.Ian.  1 

Feb.  18 

Aug.  33 

July  28 

Sept.  25 

July  28 

Aug.  11 

Aug.  21 

Feb.  21 

Aug.  21 

Sept.  19 

Aug.  26 

Sept.  20 

Oct.  22 


July 
July 
June 
Aug. 
Sept 
Nov. 
Jan. 
Feb. 
Dec. 
Dec. 
June 
Oct. 
April  25 
.Jan.  10 
Jan.  24 
Jan.  21 
March  13 
April  9 
June  3 
May  7 
July  5 
June  11 
July  11 
Oct.  2 
Nov.  3 
March  7 
Jan.  28 
Sept.    27 
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Gas  Wells  Drilled  ix  1919. — Continued. 


Owner. 


Locality. 


Lot. 


Con. 


Township. 


County. 


Oil     Production, 
or        per  day. 
Gas.;      (cu.  ft.) 


Date  of 
comple- 
tion, 1919. 


Drilled  for  Dr. 
Miller,  Buffalo, 
by  J.  A.  Coleman 

Coleman,  ,T.  A 

Port  Colboriie-Wel- 
land  Gas  and  Oil 
Co 

Welland  Gas  and 
Oil  Co 

Union  Natural  Gas 
Co 


Drilled  for  Standard 
Steel  Construc- 
tion Co.  by  Indus- 
trial Natural  Gas 
Co 

Industrial  Natural 
Gas  Co 


Beaver  Oil  and  Gas 
Co.,  Ltd 


Midfield       Natura 
Gas  Co.,  Ltd 


Northern  Gas  and 
Gasoline  Co 

Bertie  Natural  Gas 
Co 

Bin  brook  Gas  Co.  . . 
Castle  Oil  &.  Gas  Co. 


Chippewa  Oil  &  Gas 
Co 


Provincial   Natural 
Gas  Co 


15 

38 


68 
66 
68 


3 
2 
2 

2 
14 
11 
14 
14 


208 

4 
1 
13 
4 
1 
1 
1 
5 

190 

28 

W.  ? 

185 

51 


3 

22 

5 
27 
25 
25 


32 
33 


3 
3 
3 

3 
13 
13 
13 
14 


Moulton  . 
VVainfleet 


Onondaga 


Dover 


Haldimand . 
Welland  . . . 


Brant 


!Kent 


Tilbury 


4 
,      5 

7 

7 

7 

6 

Talbot^ 

Road  W.  Roniney 

2 

Talbot  ■ 

Road 


Thorokl Welland 

Crowland 

Humberstone. , 
Crowland 


Gas 


25     M. 
15     M. 


Nov.     28 
May     29 


68 

110 

40 

100 

20 

7,760 

500 

200 

20 

Gas  2,500 
450 
150 
336 
478 


Gas 
Oil 
Gas 

Gas 
Oil 


Oneida  . . . 
N.  Cayuga 


Kent 


10       Amabel , 


!  Bertie 

Binbrook  . 
Eupheniia 


Haldimand. 


Bruce 


Welland ' 

Wentworth.. 
Lambton. . . . 


Broken 
Front    Bertie 


Caistor Lincoln 

Welland  . . . 


M.  Feb.  27 
M.  Jan.  29 
M.       April    11 

M. 

Bbls.  Jan.        2 

M.     '  May     31 

M.       Oct.      11 

M. 

Bbls.  Jan. 

M. 

M. 

M. 

M. 


M. 


20.5  M. 
Plugged 
50  M. 
36  M. 
60  M. 
149.2 M. 
25  M. 
23.5  M. 

360     M. 
350     M. 

Dry 

17     M. 
125     M. 

80     M. 

Plugged 

45.9  M. 

175     M. 


Dry 


May  24 
4 
4 


June 
June 

July     29 
April      2 


Plugged       June 


21 

18 

6 

18 


May 
Aug. 
Nov. 
Feb. 
July  5 
June  3 
April  14 
April    18 


July 
Oct. 


25 
10 


March  12 


Oct. 
Dec. 

Sept. 


24 

29 


Nov.  1 
Oct.  17 
June  25 
Ma  rch    1 

Nov.  11 
Oct.        1 


Aug. 
Feb. 


23 
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The  following  chart  shows  the  consumption  or  production  for  the  years  1906 
to  1919  inclusive: — 
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Consumption  of  Natural  Gas  in  Ontario,  1906-1919. 


The   following   table   shows   the   relation   between  temperature   and   pressure 
for  the  Tilbury  field: — 

Average  Temperatures  and  Pressures,  1919. 

Month.                                                                    Temperature.  Pressure. 

January     30.1  122.0  lbs. 

.  February     32 . 2  157.0    " 

March    '. 37.0  167.1    " 

April    44.6  173.1    '• 

May     57.1  199.6    " 

June     76.3  '207.0    •' 

July     • 77.0  1S9.2    " 

August    73.6  203.1    " 

September     69.6  199.3    " 

October      60.8  197.2    " 

November     41 . 6  177 . 1    " 

December    36.2  139.3    •' 

During  Year  1920. 

January     17.0  129.2    " 

Februa'ry 27.5  121.1    " 

The  average  temperature  for  1919  was  52.17  (leg.  F.,  and  the  average  pressure,  177.58  lbs. 
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The  following  are  typical  logs  of  gas  wells  drilled  during  the  year  1!)19. 
terms  descriptive  of  the  strata  are  those  used  l)y  tlie  drillers. 

Log   No.   1. 


The 


Location: 


Lot. 
25 


Concession. 
1 


Formation. 

Surface   

Lime  and  Shale  .... 

Niagara     

Shale      

Clinton     

Red   Medina     

Grey  Shale 

White    Medina    .  .  .  . 
Red  Shale 


Township. 
Wainfleet. 


Depth. 
0  Feet 


79 

400 

650 

700 

7U 

784 

850 

865 

Total  Depth:  877  ft. 


Countv. 

Welland. 

Thickness 

78  Feet 

321 

' 

250 

' 

50 

' 

34 

' 

50 

' 

66 

' 

15 

' 

12 

' 

Log   Xo.  2. 

Location:  Lot.  Concession.  Township. 

26  1  Wainfleet. 

Formation.  Depth. 

Surface      0  Feet 

Lime  and  Shale   147      " 

Xiagara     390 

Shale     640      " 

Clinton    690      " 

Red  Medina    725      " 

Grev  Shale   775      " 

White  Medina   843      " 

Red   Shale    858      " 

Total  Depth:  870  ft. 


Countv. 
Wei  land. 

Thickness. 
146  Feet 
243      " 
250      " 

50      " 

35      " 

50      " 

68      " 

15      " 

12      " 


Log  No.  3. 

Location:                 Lot.               Concession.  Township. 

1                           2  Dover  W. 

Formation.  Depth. 

Surface      0  Feet 

Shale    93      " 

Upper  Soai>    103 

Middle  Lime    21 S 

Lower  Soap    233 

Onondaga      307      " 

Rock  Salt   1,521      " 

Niagara    Lime    1,591 

Niagara  Shale   1,942      " 

Red    Shale    1,992      " 

Grev    Shale     2,042      " 

Shale      2,072      " 

Clinton    Dolomite    2.()Si'      " 

Red    Shale    2,142      " 

White  Medina    2,202      " 

Red   Medina  Shale    2,222      " 

Hudson    Shale    2,502      " 

Utica   Shale    2,802      " 

Trenton     2,903      " 

Total  Depth:    .3,311  ft. 


County. 
Kent. 

Thickness. 

92  Feet 

10  " 

115  " 

15  " 

74  " 

1,214  " 

70  " 

351  " 

50  " 

50  " 

30  " 

10  " 

60  " 

60  " 

20  " 

280  " 

300  " 

101  " 

408  " 
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Location : 


Lot. 
5 


Loc  Xo.  4, 

Concession. 


Formation. 

Clay     

Brown   Lime    

Niagara    

Casing  Shale 


Clinton    300 

Eed  Medina   

Blue  Shale    

White  Medina  

Eed   Shale    


Township. 
Binbrook. 

Depth. 

0  Feet 

69 

145 
260 


Total  depth 


3.30 
365 
420 
430 
450  ft. 


County. 
Wentworth. 

Thickness. 

68  Feet 

76  " 

115  " 
40  " 
30  " 
35  " 
55  " 
10  " 
20      " 


Log  Xo.  5. 

Location:                Lot.               Concession.  Township. 

1                           7  Crowland. 

Formation.  Depth. 

Surface 0  Feet 

Lime,   Shale   and  Niagara    83      " 

Shale     483      " 

Clinton     527 

Red  Medina   567 

Shale     617      " 

White  Medina   667      " 

Red   Shale    683      " 

Total  Depth:    715  ft. 


County. 
Welland. 

Thickness. 

82  Feet 
400      " 

44      " 

40      " 

50      " 

50      " 

16      " 

32      " 


Location:                Lot. 
4 

Formation. 
Surface      

Log  Xo.  6 

Concession. 
5 

Township. 
Humberstone 

Depth. 
0       Feet 

Niagara    

86  6 

Clinton    

540.0 

Red  Medina   

Shale   

565 

621          " 

White    Medina    

Red   Shale    

Total  Depth: 

659 
675 
711  ft. 

Countv. 
Welland. 

Thickness. 

85.6  Feet 
453.4 

25 

56 

38 

16 

36 


Log  Xo.  7. 

Location :                 Lot.                Concession.  Township. 

1                           7  Crowland. 

Formation.  Depth. 

Surface    0  Feet 

Lime  and  Niagara   77      " 

Shale     476      " 

Clinton    520      " 

Red  Medina   560      " 

Shale      613      " 

White  Medina   663      " 

Red    Shale    679      " 

Total  Depth:    719  ft. 


County. 
Welland. 

Thickness. 

76  Feet 

399  " 
44  " 
40  " 
53  " 
50  " 
16  " 
40      " 
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Log  Xo.  S. 

Location :                 Lot.                Concession.  Township. 

4                            5  Crowland. 

Foiniation.  Depth. 

Surface      0  Feet 

Lime  and  Shale SS      " 

Niagara     1 S8      " 

Shale    42.3      " 

Clinton    466      " 

Red    Medina    .300      " 

Shale      567      " 

White  Medina    .597      " 

Red   Shale    62?,      " 

Tot  il  Deptl  :    655  tt. 


Log  Xo.  9. 

Location :                 Lot.                Concessioii.  Township. 

5                           6  Crowland. 

Formation.  Depth. 

Surface      (I  Feet 

Limestone  and  Shale   90      " 

Xiao'ara     207      " 

Shale      447      " 

Clinton      497      " 

Red  Medina   5^2      " 

Shale      600      " 

White    Medina     651      " 

Red  Shale  672      " 

Total  Dej)th,  706  ft. 


Log  Xo.  10. 

Location :                 Lot.                Concession.  Township. 

13                             4  Huniberstono. 

Formation.  Depth. 

Surface      0  Feet 

Lime  and  Shale    64      " 

Brown   Lime    248      " 

Shale      290      "■ 

Brown  Lime ."^05      " 

Niagara     3.30      " 

Shale      527      " 

Clinton     589       " 

Red  Medina   622      " 

Grey  Shale   67S      " 

White  Medina    716 

Red  Shale   728      " 

Total  Depth:    73S  ft. 


Log  Xo.  11. 

Location:                Lot.               Concession.  Townsliip. 

1                            7  Crowland. 

Formation.  Depth. 

Surface      0  Feet 

Limestone,  Shale  and  Xiagara  67      " 

Shale      426      " 

Clinton      474      " 

Red  Medina   514      " 

Shale     567 

White  Medina   617      " 

Red   Shale    629      " 

Total  Depth:  640  ft. 


County. 
Welland. 

Thickness. 

87  Feet 

100      " 

2.37      " 

41      " 

.34      " 

67      " 

30      " 

•     26      " 


County. 
Welland. 

Thickness. 

89  Feet 
117      " 
240      " 

50  " 
35  " 
68      " 

51  " 
21  " 
34      " 


County. 
Welland." 

Thickness. 
63  Feet 

184'    " 

42  " 

15  '■ 

25  " 

197  " 

62  " 

33  " 

56  " 

38  " 

12  " 

10  " 


County. 
Welland. 

Thickness. 

66  Feet 
359      " 

48      " 

40      " 

53      " 

50      " 

12      " 

11      " 
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Location ; 


Lot. 
1 


Log  No.  12. 

Concession. 

7 


Township. 
Cro\Yland. 


Formation.  Depth. 

Surface     0  Feet 

Lime  and  Niagara   67      " 

Shale      484      " 

Clinton    524      " 

Red  Medina   564      " 

Shale      617      " 

White    Medina    667      " 

Red   Shale    683      " 

Total  Depth:  728  ft. 


CountA-. 
Wellaiid. 

Thickness. 

66  Feet 
417      " 

40      " 

40      " 

53      " 

50      " 

16      " 

45      " 


Log  No.  13. 

Location:                Lot.               Concession.  Township. 

52                          1  N.  Cayuga. 

Formation.  Depth. 

Clay     0  Feet 

Fliiit    9      " 

Grey  Lime   32      " 

Shale      107      " 

Guelph  Lime    156      " 

Shale  and  Lime    301      " 

Niagara  Lime   424      '" 

Casing  Shale    664      " 

Grev  Shale  680      " 

Clinton    718      " 

Red    Medina    747 

Blue    Shale    793      •' 

White  Medina   S3S      " 

Red    Sliale    850      " 

Total  Depth:  870  ft. 


County. 
Haldimand. 

Thickness. 

8  Feet 

23  " 

75  " 

49  " 

145  " 

123  " 

240  " 

16  " 

.38  " 

29  " 

46  " 

45  " 

12  " 

20  •• 


Log  No.  14. 

Location:                Lot.               Concession.  Township. 

51                           1  Oneida. 

Formation.  Depth. 

Surface    0  Feet 

Flint    4      " 

Sand  Rock   20      " 

White  Lime    25      " 

Gypsum     53 

Brown    Lime    63 

Grey  Lime    82 

Shale      137      'j 

Guelph  Lime    158 

Shale     276      |'^ 

Lime  and  Shale 311 

Shale      386      '| 

Niagara  Lime    416 

Casing    Shale     651 

Clinton     698      " 

Red    Medina    725 

Blue  Shale   769      " 

White  Medina  822      " 

Pocket  in   Rod  Shale    839      " 

Total  Depth:  859  ft. 


County. 
Haldimand. 

Thickness. 
3  Feet 

16  " 
5      " 

28  " 

10  " 

19  " 
55 

21  " 

118  " 

35  " 

75  " 

30  " 

235  " 

47  " 

27  " 

44  " 

53  " 

17  " 

20  " 
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Log  No.  15. 

Location:                Lot.               Concession.  Township. 

3                         10  Amabel. 

Formation.  Depth. 

Surface    0  Feet 

Niagara    28 

Green  Shale   228      " 

Red   Shale    2.38      " 

Blue  Shale    288      " 

Clinton     328      " 

Eed   Shale    .378      " 

Blue  Shale   463      " 

Red   Shale    533      " 

Hudson   River    553      " 

Utica   1 .000      " 

Trenton     1,025      " 

Total  Depth:  1.415  ft. 


County. 
Bruce. 

Thickness. 

27  Feet 

200  " 

10  " 

50  " 

40  " 

50  " 

85  " 

70  " 

20  " 

447  " 

25  " 

390  " 


Log  Xn.  16. 

Location:                Lot.               Concession.  Township.  County. 

15                           2  Moulton.  Haldimand. 

Formation.  Depth.  Thickness. 

Surface      0  Feet  99  Feet 

Limestone     100      "  140 

Niagara    240      "  160 

White  Sand    400      "  20      " 

Slate      420      "  49      " 

Clinton     469      "  34      " 

Red    Medina    503      "  35      " 

Slate    538      "  55      " 

White  Medina    593      "  10      " 

Red   Shale    603      "  68      " 

Total  Depth:  671  ft. 


Log  Xo.  17. 

Location:                Lot.               Concession.  Towjiship. 

2                           3  W.  Dover, 

Formation.  Depth. 

Surface    0  Feet 

Shale      75 

Soap    130      " 

Lime    2S1      " 

Shale  and  Lime  Shale   1,145      " 

Lime    1.310      " 

Shale  and  Lime  Shale    1,430      " 

Lime    1,550      " 

Xiagara   Lime    1 ,745      " 

White    Shale     1 .990       " 

Red    Shale    2,015      " 

White    Shale    2,(IN0      " 

White  Medina    2,120      " 

Red    Shale    2,245      " 

Lime     2,350      " 

Shale      2,375      " 

Brown    Shale    2,570 

Trenton     2.80.",      " 

Total  Depth:  3,258  ft. 


County. 
Kent. 

Thickness. 

74  Feet 

55  " 
151  " 
864  " 
165  " 
120  " 
120  " 
195  " 
245   " 

25   " 

65   " 

40  " 
125  " 
105   " 

25  " 
195  " 
233  " 
455   " 
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Log  No.  IS. 

Location:  Lot.  Coiicpssion.  Township, 

20  2  Raleigli. 

Formation.  Depth. 

Drift  Clay    140  Feet 

Lime    500 

White  Lime    560      " 

Yellow  Lime    590      " 

Settlino-   Sand    660      " 

White  Lime    720 

Lime   Stone    754      " 

White    Lime     900      " 

Yellow    Lime    945      " 

Lime      1,.325 

Water    Sand    1,455      " 

Niagara  Lime   1,505      " 

Grey   Lime    1,554      " 

Linie    1 ,562      " 

Water  Sand   1,616      " 


County. 
Kent." 

Thickness. 

360  Feet 

60      " 

.30      " 

70      " 

60      " 

.34  " 
146      " 

45  " 
380  " 
130      " 

50      " 

49      " 
S      " 

54  .  " 


Log  No.  19. 

Location:  Lot.  Concession.  Township. 

1S5  Tall.ot   Road.  Romney. 

Formation.  Depth. 

Drift   Clay    154  Feet 

Soap     260      " 

'i-5io-    Lime     440      " 

Lime      600      " 

Flint    720      " 

Lime      1,280      " 

Salt    1,430      " 

Lime    1,540      " 


County. 
Kent.* 

Thickness. 
106  Feet 
ISO  " 
160  " 
120  " 
560  " 
150  " 
110      " 


Log  No.  20. 

Location:                 Lot.                Concession.  Township. 

E.  1/2  12                        1  Mersea. 

Formation.  Depth. 

Clay   73  Feet 

Lime    290      " 

Grey  lime   610      " 

Blue  lime    660      " 

Lime    975      " 

Salt    Sand    991      " 


County. 
Essex. 

Thickness. 
217  Feet 
.320      " 

50      " 
315      " 

16      " 


Log  No.  21. 

Location:                 Lot.                Concession.  Township. 

28                             2  Romney. 

Formation.  Depth. 

Clay     170  Feet 

Lime      500      " 

Sharp  Sand    560      " 

Lime      635      " 

Grev  Lime    695      " 

Linie    705      " 

Grey  Lime    785      " 

Lime    850      " 

Grev  Lime    1,360      " 


County. 
Kent.' 

Thickness. 

330  Feet 

60  " 

75  " 

60  " 

10      " 

80  " 

65  " 

510  " 
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Log  No.  22. 

Location:  Lot.  Concession.  Townsliip. 

190  Talbot  Rd.  W.  Romney, 

Formation.  Depth. 

Clay     172  Feet 

Lime    435 

Sharp  Sand   540      " 

Lime    1,170      " 

Gas  Sand   1,379      " 


County. 
Kent". 

Thickness. 
263  Feet 
105      " 
630      " 
209      " 


Location : 

For 
Surface      .... 

Lot. 
3 

niation. 

Log  No. 

Concession. 
3 

23. 

Township. 
Caistor. 

Depth. 
0  Feet 

68  " 
246  " 
306  " 
341  " 
366  " 
404  " 
465  " 
4S3      " 

County. 
Lincoln. 

Thickness. 
68  Feet 

178      '■• 

White    Lime 

60      " 

Casing  Shale 
Clinton     

35      " 
25      " 

Red  Medina    . 

38      " 

Blue  Shale    .  . 

61      " 

White  Medina 

IS      " 

Red    Shale    .. 

30      " 

Total  Depth:  513  ft. 


Log  No.  24. 


Location:  Lot.  Concession.  Township. 

32  Broken  Front.  Bertie. 

Formation.  Depth. 

Clinton     770  Feet 

Red    Medina    SOO      " 

White  Medina   895 

Red  Shale 915      " 

White    Shale    1,845      " 

Trenton     2,663      " 

Potsdam  and  Salt  Water   3,385      " 

Total  Depth:    3.410  ft. 


Countv. 

Wolland. 

Thickness. 

30  Feet 

95      " 

20  " 
930  " 
SIS      " 


Log  No.  25. 

Location :  Lot.  Concession.  Township. 

33  Broken  Front.  Bertie. 

Formation.  Depth. 

Clinton     742  Feet 

Red  Medina    772      " 

White  Medina   870      " 

Red    Shale    885      " 

White   Shale    1.810      " 

Trenton     2,605      " 

Potsdam    3,338      " 

Total  Depth:  3,367  ft. 


Countv. 
Welland. 

Thickness. 

30  Feet 

98      " 

15  " 
925  " 
795  " 
733      " 

29      " 
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Location : 


Lot. 
13 


Log  No.  26. 

Concession. 
1 


Township. 
Meisea. 


Formation.  Depth. 

Clay     44  Feet 

White  Lime   70      " 

Grey  Lime    G.'^O      " 

Dark  Grey  Lime   700 

Grey  Lime   775      " 

Dark   Grey  Lime    840      " 

Brown   Lime    983      " 


County. 
Essex. 

Thickness. 

26  Feet 
560 

70 

75 

65 
143 


Log  No.  27. 

Location:  Lot.  Concession.  Township. 

14  1  Mersea. 

Formation.  Depth. 

Sand    14  Feet 

Clay     85      ''^ 

Brown   Lime    135 

Lime      1 75 

Blue  Lime    230      ''^ 

Grey  Lime   445 

Dark   Grey  Lime    610      " 

Grey  Lime   805      " 

Blue  Shale   885      " 

Gas    Sand     950      '' 

Grey  Lime    981 


County. 
Essex. 

Thickness. 

71  Feet 

50  " 

40  " 

55  " 

215  " 

165  " 

195  " 

80  " 

65  " 

31  " 


Location: 


Lot. 

22 


Log  No.  28. 

Concession. 
1 


Township. 
Harwich. 


Formation.  Depth. 

Drift  Clay    85  Feet 

Shale  and  Gravel   150      " 

Soap  and   Shale    389      '| 

Yellow  Lime    424 

Grey  Lime    570 

Gypsum     650 

Grev  Lime    750 

Brown    Sand    780      " 

Sharp  Sand    870      |^ 

Grey  Lime    880 

Blue  Lime    895      " 

Grey  Lime    980      || 

Brown   Lime    1,015 

Blue  Shale   1,086      " 

Blue   Lime    1,125      ''^ 

Grey  Lime   1,156 

Yellow  Lime    1,225 

White  Lime   1.340      " 

Salt   Sand    1,400      '| 

Brown   Lime    1,500      " 

Grey  Lime    1,575 

Brown   Lime    1,625 

Red    Sand    1,665      " 

Brown    Sand    1,700 

Grey  Sand    1,720      " 

Grev  Lime    1,730      " 

Sharp  Sand    1,785      " 

Total  Depth:  1,800  ft. 


County. 
Kent." 

Thickness. 

65  Feet 

239  " 

35  " 

146  " 

80  " 

100  " 

30  " 
90  " 
10  " 
15  " 
85  " 
35  " 
71  " 

39  " 

31  " 
69  " 

115  " 

60  " 

100  " 

75  " 

50  " 

40  " 
35  " 
20  " 
10  " 
55  " 
15  " 
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Location : 


Lot. 
13 


Log  Xo.  29. 

Concession. 
S.  Middle  Road. 


Township. 
Tilburv. 


Formation.  Doptli. 

Drift    Clay    0  Feet 

Clay     .  .  ." Ifi7      " 

Soap    19S      " 

White  Lime   260      " 

Sharp  Sand    4.35      " 

Settling  Sand    620      " 

Lime    745      " 

Blue  Lime    910      " 

Grey  Lime    990      " 

Blue    Lime     1.055 

Gas   Sand 1,070      " 

Brown   Lime    1,1S5      " 

Grev    Lime    1,220      " 

Gas'  Sand    1,275      " 

Total  Depth:  i,2S5  ft. 


Count  V. 
Kent. 

Thickness. 

166  Feet 

31  " 

62  " 

175  " 

185  " 

125  " 

165  " 

80  " 

65  " 

15  " 

115  " 

35  " 

55  " 

10  " 


Log  No.  30. 

Location:                Lot.               Concession.  Township. 

1                          12  Raleigh. 

Formation.  Depth. 

Clav   143  Feet 

Bro«Ti   Shale    200      " 

Soap      310      " 

Lime    600      " 

Sharp   Sand    770      " 

Lime     1.369      " 


Countv. 
Kent. 

Thickness. 

57  Feet 
110      " 
290      " 
170      " 
599      " 


Log  No.  31. 

Location :                Lot.               Concession.  Township. 

15                           8  Mersea. 

Formation.  Depth. 

Clay     140  Feet 

Lime    885      " 

Gas  Sand    980      " 

Salt  Sand   1.006      " 


County. 
Essex. 

Thickness. 
745  Feet 

95      " 

26      " 


Log  No.  32. 

Location:                Lot.               Concession.  Township.  Countv. 

3                             3  W.   Dover.  Kent." 

Formation.  Depth.  Thickness. 

Surface    0  Feet  64  Feet 

Shale      65      **  15      " 

Lime   Shale    SO      "  15      " 

Soap    95      "  160      " 

Lime    255      "  1,750      " 

Red    Shale    2,005      "  55      " 

Blue    Shale    2,060      "  40      " 

Clinton     2,100      "  85      " 

Red    Shale    2,185      "  255      " 

Blue   Lime    2,440      "  360      " 

Brown   Shale    2,800      "  100      " 

Trentci     2,900      "  25      " 

Total  Depth :  2,925  ft. 
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Location : 


Lot. 


Log  No.  33. 
Concession. 


Township. 
W.  Dover. 


Formation.  Depth. 

Surface    0  Feet 

Black  Shale    100  '| 

Soapstone     150 

Soapstone  and  Middle  Lime    218  " 

Lime    250  '| 

Brown    Lime    518 

Blue  Lime    920  " 

Gypsum     974 

Lime      1,0U  " 

Lime   and   Shale    1,062  " 

Lime    1,082  "  . 

Lime  and  Shale 1,170  " 

Lime     1,250  " 

Blue  Shale    1,296  " 

Lime    1,380  " 

Shale   1,445  " 

Lime     1,505  " 

Shale    1,975  " 

Red    Shale    2,000  " 

Blue  Shale    2,035  " 

White  Medina    2,089  " 

Red    Shale     2,166  " 

Lime  and   Shale    i  2,395  " 

Blue  Shale   2,450  " 

Trenton     2,900  " 

Total  Depth :  3.285  ft. 


County. 
Kent. 

Thickness. 

100  Feet 

50  " 

68  " 

32  " 

268  " 

402  " 

-54  " 

40  " 

48  " 

20  " 

88  " 

80  " 

46  " 

84  " 

65  " 

60  " 

470  " 

25  " 

35  " 

54  " 
77 

229  " 

55  " 
450  " 
385  " 


Log  No.  34. 

Location :                Lot.               Concession.  Township. 

2                           3  W.  Dover. 

Formation.  Depth. 

Surface      0  Feet 

Shale     40      " 

Soap    45      " 

Lime      250      " 

G^-psum     1,040      II 

Niagara  Lime    1,720 

Slate      1,970      " 

Red  Medina   2,065      " 

White  Medina   2,100      " 

Trenton     2,898      " 

Total  Depth:    3,186  ft. 


County. 
Kent.* 

Thickness. 

40  Feet 
5  " 
205  " 
790  " 
680  " 
250      " 

95      " 

35  " 
798  " 
288      " 


4 


1920  Natural  Qas  in  1919  ^ 

Permits 

During  the  year  1919  permits  were  issued  according  to  the  fallowing  classifica- 
tion, under  the  permit  system  provided  for  by  the  passing  of  the  Xatural  Gas  Act, 
1919,  which  came  into  force  on  June  1st: — 

General  Manufacturing  Purposes    ^ 

Public  Utilities   -"^ 

Gas   Engines    ^^ 

Food   Products    -^^ 

Claj-workers    ^j, 

Bakers     " 

Total '^^ 


View  showing  liow  the  natural  gas  man  makes  his  own  fittings  in  the  field.     Welding  is  rapidly 
taking  the  place  of  threaded  joints  and  is  far  more  leak-proof. 
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Laws,   George    17 

Le-,-"iington,  consumjjtion,   1919    20 

J^iesingei-Lcmbke   Co 18,  21 

Logs  of  gas  wells  27-36 


39 


40 


Department  of  Mines 


No.  4 


PAGE 

Manufacturers'  Natural  Gas  Co 18 
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effect  on  combustion    3 
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Producers'  Fuel  &  Light  Co 21 
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Puslinch  Oil  &  Gas  Co 17 
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Quilli'^an,  J.  A 17 

Rainham  township,  decline  in  rock  pres- 
sure        6 

Relief  Gas  Co 19 

Richardson,  J.  W 21 

Richmond  Gas  &  Oil  Co 17, 18,  21 

Ridgetown,  consumption,  1919   20 

Ridgetown  Fuel  Supply  Co 10 

Robins'in  Road  Gas  Co 19,  21 

Rochester  township,  no  sliortage 1 

Rock  pressures,  Kent  field,  grap]i 23 

Rolston  &  Bennett   '. 18,  21 

Rondeau  Provincial  Park,  deep  drilling 

in   12 

Rosehill  Natural  Gas  Co 19 

Ross,  appraisal  of  Union  Gas  Co 10,  11 

Ryan,  W.  G 17 

Sarnia, 

consumption,   1919    20 

consumption  statistics  2 

hearings  at    v 

Natural  Gas  Act,  1919,  in  effect 1 

supply  of  gas   1 
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PREFATORY  NOTE 

Tjie  need  for  a  revision  of  the  Paleozoic  geology  in  the  vicinity  of  Toronto  has 
long  been  apparent  to  local  workers,  as  no  serious  publication  dealing  with  this 
subject  has  appeared  since  the  "Geology  of  Canada"  of  1863. 

The  need  for  such  revision  is  two-fold :  (a)  to  furnish  a  more  modern  and 
scientific  revision  of  the  stratigraphy  and  paleontology;  (b)  to  provide  an  illus- 
trated handbook  for  the  guidance  of  local  collectors. 

It  is  proposed  to  issue  this  revision  in  three  parts:  the  first  to  deal  with  the 
Pelecypoda  (Lamellibranchiata)  ;  the  second  to  contain  an  account  of  the  other 
fossil  organisms ;  and  the  third  to  treat  of  the  stratigraphy  and  correlation.  This 
arrangement  of  the  subject  matter,  while  not  in  accord  with  the  best  practice,  has 
been  rendered  necessary  by  the  conditions  under  which  the  work  has  been  carried 
on.— W.  A.  P. 


THE  STRATIGRAPHY  AND  PALEONTOLOGY 

of 

TORONTO   AND   VICINITY 


PART  I. 

THE  PELECYPODA 
by 

Beatrice  Helen  Stewart 


Introductory 

The  Paleozoic  rocks  exposed  at  Toronto  were  formerly  included  in  the  Hudson 
Elver  group,  a  sub-division  which  is  no  lonaer  recognized  by  geologists.  Of  recent 
years  the  strata  have  generally  been  referred  to  the  Lorraine  formation  of  the  State 
of  New  York.  While  this  correlation  is  in  part  correct,  there  is  reason  to  believe 
that  our  strata  present  relationships  also  with  the  Upper  Ordovician  formations  of 
the  Ohio  valley.  It  is  hoped  that  a  continuation  of  the  investigations  will  furnish 
a  more  satisfactory  correlation. 

The  detailed  examination  of  the  local  strata  was  begun  by  an  investigation  of 
a  few  localities  in  the  immediate  vicinity  of  Toronto.  In  these  exposures  one  is 
impressed  l)y  the  abundance  of  pelecypods.  For  this  reason  it  has  l)een  thought 
advisable  to  present  first  an  account  of  this  preponderating  group  and  to  leave  the 
important  question  of  correlation  until  more  extensive  data  have  been  obtained. 

The  exposures  examined  were  six  in  number :  the  Don  brickyard  or  quarry, 
situated  in  the  eastern  part  of  Toronto :  the  old  Humbervale  quarry  on  the  Humber 
River  between  Lambton  Mills  and  Weston ;  the  mill-race  near  the  Humbervale 
quarry;  two  cuts  on  the  banks  of  the  Humber  between  the  railway  bridges  and  the 
bridge  at  Lambton  village:  and  tlie  ohl  shale  pits  in  Lambton  village.  ]t  is  thought 
that  these  exposures  are  sufliciently  representative  to  furnish  all  species  of  pelecypods 
that  are  to  be  found  in  the  immediate  vicinity  of  Toronto. 

The  pelecypod  fauna  proved  to  be  unexpectedly  rich,  containing  sixteen 
genera  represented  by  about  sixty  species:  of  these,  nine  species  are  new,  atid 
several  specimens  show  varietal  differences  of  more  or  less  significance. 

Most  of  the  material  used  in  the  iiivcstigalion  was  collected  during  the  autumn 
of  1919,  but  the  extensive  collections  of  the  TJoynl  Ontario  Mttseum  of  Paleontology 
were  also  freely  used. 

The  conclusions  arrived  at  have  been  confirmed,  for  the  most  part,  by  Dr. 
"W.  A.  Parks,  to  whom  I  am  indebted  for  assistance  in  the  carrying  on  of  the  work 
and  in  the  preparation  of  the  final  text.     I  wish  also  to  acknowledge  the  assistance 
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of  Prof.  MacLean  and  Mr.  W.    S.  Dyer  in  the  field  work  and  in  the  securing  of 
material. 

In  the  preparation  of  the  illustrations  I  wish  to  acknowledge  the  assistance  of 
Dr.  W.  A.  Parks,  Mr.  E.  B.  S.  Logier,  and  Mr.  Will  Frost. 

Description  of  Species 

As  final  conclusions  regarding  correlation  must  await  the  examination  of  the 
other  zoological  groups,  as  well  as  the  investigation  of  more  numerous  localities,  it 
is  thought  advisable  to  defer  to  Part  III  a  discussion  of  the  stratigraphic  relation- 
ships, but  to  append  to  this  part  a  tentative  correlation  of  the  strata  as  a  whole, 
based  on  the  evidence  supplied  by  the  Pelecypoda  alone.  The  following  description 
of  species  contains,  therefore,  no  comments  on  correlation.  The  classification 
adopted  is  that  given  by  Bassler  in  "  Bibliographic  Index  of  American  Ordovician 
and  Silurian  Fossils." 

Order   PRIONODESMACEA 

Family    GRAMMYSIIDAE 

Genus  Cu't^EAMY a,  Hall  and  Whitfield 

Cdnbamya,  Hall  and  Whitfield.    Pal.  Ohio  2,  1875,  p.  90. 

The  original  description  of  this  genus  is  as  follows : 

Thin,  fragile,  bivalve  shells,  with  ventricose  valves,  and  strong,  prominent,  incurved  beaks. 
Cardinal  line  straight,  or  gently  curved.  Hinge  edentulous.  Valves  united  by  an  external 
ligament  of  greater  or  less  extent,  posterior  to  which  the  margins  of  the  valves  overlap  each 
other  to  the  extent  of  the  cardinal  line.  Margins  of  the  valves  inflected  along  the  cardinal 
border,  forming  a  narrow  escutcheon  posterior  to  the  beaks,  and  anteriorly  a  well-defined 
lunule  is  situated  below  the  beaks.  Adductor  muscles,  at  least  two,  are  anterior  and  posterior. 
Pallial  line  simple. 

This  genus  is  represented  by  two  species  and  one  variet}',  as  follows: 

CuNEAMYA  NEGLECTA  {Hall  and  Whitfield) 
Plate  I,  Figure  4. 

Grammysia  NEGLECTA,  Eall  and  Whitfield.    Geol.  Surv.  Ohio,  Pal.  2,  1875,  p.  91,  Plate  2, 

Figure  11. 
CUNEAMYA  cf.  NEGLECTA,  Hall  and  Whitfield  (non  Meek).     Foerste.     Geol.  Surv.  Can..  Mem. 

83,  1916,  p.  64. 

The  species  originally  described  as  Sedgwlckia  negleda  by  Meek  (Proceedings 
Acad.  Nat.  Sci.,  Philadelphia,  1872,  p.  325)  was  founded  on  a  poorly  preserved  speci- 
men. The  form  described  as  Grammysia  negleda  by  Hall  and  Whitfield  (op.  cit.) 
differs  in  some  respects  from  that  of  Meek.  While  Bassler  in  his  revision  considers 
the  two  species  to  be  identical,  Foerste  intimates  that  they  are  distinct.  Our  collec- 
tions contain  three  small  specimens,  which  are  undoubtedly  nearer  to  Hall  and 
Whitfield's  type  than  to  that  of  Meek.  The  specimen  here  figured  is  very  close 
to  that  figured  by  Hall  and  Whitfield  but  is  of  smaller  size.  The  anterior  extremity 
is  rather  more  rounded,  but  tlie  general  form,  wide  beaks  and  position  of  the 
unbonal  ridge  very  strongly  suggest  Hall  and  Whitfield's  type. 

Locality. — 25-foot  level,  Humber  River  cut,  Toronto. 
No.  1022  H.R.,  Royal  Ontario  Museum  of  Paleontology. 
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CuxEAJiYA  SCAPHA,  Hall  and  Whitfield 
Plate  I,  Figure  2. 

CUNEAMYA   SCAPHA,   IlaU   and    Whitfield.     Gcol.   Surv.   Ohio,   Pal.   2,   1S75.   p.   92,   Plate   2, 

Figure  12. 
CUNEAMYA  SCAPIIA,  Foerstc.     Geol.  Surv.  Can.,  Mem.   S3,   1916,  p.   32. 

The  original  description  given  by  Hall  and  Whitfield  is  as  follows: 

Shell  of  medium  size,  transversely  elongate  ovate,  largest  at  the  anterior  end,  with  prom- 
inent, incurved,  nearly  terminal  beaks;  cardinal  and  basal  margins  parallel,  or  nearly  so; 
posterior  end  broad,  obliquely  truncate,  and  rounded  from  the  extremity  of  the  hinge  line  to 
the  postero-basal  angle ;  anterior  end  very  slightly  prolonged  beyond  the  beaks,  the  upper 
margins  inflected,  forming  a  rather  large  sized  lunule,  below  which  the  border  slopes  abruptly 
backwards  to  the  basal  line,  forming  a  somewhat  obtuse  or  undefined  angle  at  their  junction; 
basal  line  gibbous  at  the  anterior  and  posterior  third  of  its  length,  flattened  or  somewhat 
sinuate  in  the  middle.  Surface  of  the  valves  convex  for  the  anterior  two-thirds  of  the  length 
and  to  the  crest  of  the  umbonal  ridge,  beyond  which  it  slopes  abruptly  to  the  postero-cardinal 
margin,  being  almost  concave  between  the  two  points,  and  giving  a  rather  abrupt 
or  sub-angular  umbonal  ridge,  which  curves  in  its  course  from  the  beaks  to  the  postero- 
basal angle.  The  middle  of  the  shell  is  marked  by  a  broad,  usually  undefined,  but 
sometimes  distinct,  oblique,  mesial  sulcus,  extending  from  the  beaks  to  the  basal  margin,  and 
occupying  almost  the  entire  space  between  the  umbonal  ridge  and  the  anterior  prominence. 
Cardinal  slope  broad,  marked  by  a  faint  secondary  ridge  extending  from  behind  the  beaks  to 
the  middle  of  the  postero-cardinal  body.  Surface  of  the  shell  marked  by  fine,  somewhat  even, 
concentric  lines  of  growth,  but  without  evidence  of  concentric  ridges  or  plicae. 

A  small  specimen  of  this  species  was  found  at  the  top  of  a  cut  on  the  Ilumber 
river,  west  of  Toronto.  It  differs  somewhat  from  the  type,  in  the  basal  margin, 
which  is  slightly  arcuate  rather  than  straig'lit;  in  the  presence  of  at  least  four 
distinct  plications  at  the  anterior  end;  and  in  the  absence  of  the  faint  secondary 
ridge  mentioned  as  occurring  in  the  post-cardinal  region.  In  all  other  respects, 
however,  it  agrees  with  the  type.  The  dimensions  of  the  specimen  figured  are : 
length  15  mm.,  height  at  beak  and  posteriorly  7  mm. 

Locality. — 25-foot   level,    Humber   River    cut,    Toronto. 
No.  1021  H.R.,  Royal  Ontario  Museum  of  Paleontology. 

CuxEAMYA  scAPiTA  "nuEviOR,  Foerstc 
Plate  I,  Figure   1. 

CuNEAiiYA  SCAPHA  Bi!P:viOK,  Foerste.     Bull.  Sci.  Lab.  Dcnison  Univ.,  17,  191i,  p.  307,  Plate  2, 

Figure  12. 
CUNEAMYA  SCAPHA  BUKVIOR,  Focrstc.     Geol.  Surv.  Can.,  Mem.  83,  1916,  pp.  6,  55,  150. 

Foerste's  description  of  this  variety  follows : 

Shell  closely  related  to  C.  scapha,  but  relatively  shorter,  and  hence  with  a  less  inclined 
umbonal  ridge  and  mesial  sulcus.  The  angle  between  the  umbonal  ridge  and  the  hinge-line  is 
approximately  45  to  50  degrees,  the  median  part  of  the  mesial  sulcus  forming  an  angle  of 
about  70  degrees.  The  mesial  sulcus  has  a  width  of  about  15  mm.  near  the  basal  margin,  and 
is  distinct  even  close  to  the  beak,  although  this  may  bo  only  an  individual  characteristic.  The 
beak  is  broader  and  far  less  acute  than  is  indicated  in  the  figure  of  the  type  represented  in 
the  second  volume  of  the  Palaeontology  of  Ohio.  The  anterior  outline,  however,  is  closely 
similar.  The  umlional  ridge  is  rounded,  not  angular,  and  the  posterior  margin  is  more  evenly 
rounded  posteriorly.  Concentric  striae  or  low  narrow  undulations  fairly  distinct  anteriorly, 
becoming  fainter  along  the  umbonal  ridge  and  on  the  cardinal  slope. 

The  specimen  figured  here  is  closely  similar  to  Ci'meamya  sciipha  hrevior,  and 
agrees  with  tho  description  in  the  ])road  beak,  rounded  umbonal  ridge,  and  distinct 
anterior  undulations;  also  in  the  fact  that  it  is  relatively  shorter  than  the  type  of 
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C.  scapha.  It  differs,  however,  in  the  following  points:  the  mesial  sulcus  is  not 
distinct;  tlie  anterior  outline  is  somewhat  straighter  than  in  either  C.  scapha  or 
C.  scapha  hrevior;  the  basal  margin  is  not  sinuate  as  in  Foerste's  variety  nor 
almost  straight  as  in  the  type  of  the  species  but  gently  convex;  and  the  number 
of  concentric  undulations  or  plicae  is  greater  than  that  shown  by  the  figure  C. 
scapha  hrevior.  With  regard  to  the  concentric  undulations  it  is  to  be  noted  that 
Hall  states  distinctly  that  this  feature  is  entirely  absent  in  C.  scapha.  The  figured 
shell  has  a  length  of  31  mm.,  a  height  of  18  mm.  at  the  beaks,  and  a  posterior 
height  of  16.5  mm. 

Locality. — Below  8-foot  level,  Don  brickyard,  Toronto. 

Xo.  P87   H.R.,   Roval   Ontario   Museum   of   Paleontology. 

Family   CTENODONTIDAE 

Genus  Ctenodonta,  Salter 

Ctenodonta,  Salter.     Ecp.  British  Assoc.  Adv.  Sci.,  1851,  p.  6.3. 

The  description  given  by  Salter  in  Decade  I,  of  Canadian  Organic  Eemains. 
is  as  follows : 

Nearly  equilateral,  generally  transverse,  anterior  side  largest ;  beaks  approximate,  not 
prominent ;  hinge-line  with  a  double  series  of  bent  teeth,  connected  by  smaller  ones  beneath 
the  beak;  ligament  posterior,  external,  on  a  fulcrum;  no  striated  area  or  cartilage  pit;  mus- 
cular impressions  strong  (with  supplementary  scars),  not  bounded  by  elevated  ridges;  pallial 
line  simple. 

The  small  shells  which  have  been  ascril)ed  to  this  genus  are  particularly 
difficult  to  determine;  this  is  partly  due  to  their  great  variability  and  partly  to 
the  fact  that  only  moulds  and  casts  in  shale  are  available.  The  determinations 
must  be  regarded,  therefore,  as  provisional  only.  A  thorough  revision  of  the 
genus  seems  to  be  required  in  order  that  definite  comparisons  may  be  made  with 
accurately  figured  and  described  types. 

Of  these  small  forms  there  seem  to  be  1i\e  different  types;  one  is  closely 
related  to,  if  not  identical  with  C.  cingulata;  the  remaining  forms  belong  to  the 
group  of  G.  levata.  The  shells  ascribed  to  this  group  show  so  great  a  degree  of 
variation  that  it  seems  ijiadvisable  to  do  more  than  compare  them  with  the  described 
species  which  they  most  closely  resemble.  Exception  is  made  in  the  case  of  one 
type,  which  is  herein  described  as  a  new  species. 

Ctenodonta  cingulata    (Ulrich) 
Plate  I,  Figure  25. 

Tellinomya  cixgulata,   Ulrich.     Jour.  Cincinnati  Soc.   Nat.   Hist.,   2,  1879,  p.   2.3,   Plate   7, 

Figures  19,  19a. 
Ctenodonta  cingulata,  Ulrich.     Geol.  Surv.  Ohio,  7,  1893,  p.  680,  Plate  48,  Figs.  10-12. 
Ctenodonta  cf.  cingulata,  Foerste.     Geol.  Surv.  Can.,  Mem.  83,  1916,  pp.  113,  129,  134. 

The  following  description  is  compiled  from  Ulrich's  original  definition  of  the 
species  and  his  subsequent  amendment.  Shell  of  medium  size,  nearly  circular, 
with  a- .slight  prolongation  of  the  posterior  end.  which  gives  a  little  obliquity  to  the 
shell;  anterior  and  basal  borders  regularly  rounded;  posterior  cardinal  margin 
slightly  rounded  and  sloping  to  point  of  greatest  extension;  beaks  small,  obtusely 
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pointed,  and  not  incurved;  valves  moderatel}'  convex,  somewhat  depressed  just 
posterior  to  the  beaks  and  along  the  cardinal  margin.  The  hinge  teeth  are  very 
slender  and  crowded  in  the  central  part  of  the  hinge.  Their  great  length  and  the 
unusual  width  of  the  hinge  plate  are  the  principal  peculiarities  of  the  species. 
Surface  ornamented  by  very  fine  concentric  lines.  Muscular  impressions  and 
pallial  line  not  observed. 

This  species  is  related  to  C.  pectuncuJoides,  Hall,  but  its  more  circular  form, 
less  prolonged  posterior  border,  the  fine  concentric  striae,  and  its  greater  size  will 
serve  to  distinguish  it  externally,  while  its  wider  hinge  plate  and  the  more  abrupt 
curvature  of  the  same  will  separate  it  internally. 

This  species  is  represented  in  my  collection  by  one  somewhat  imperfect  cast. 

wliieli   is.   liowever.   with   fair   certainty   ascribed   to   C.   cingiilata.     The   drawing 

represents  the  specimen  referred  to  above,  but  it  has  been  considerably  modified  by 

comparison  witli  Ulrich's  figure  as  shown  in  the  Geolog}^  of  Ohio,  Vol.  7. 

Localitii. — ]  7-foot  level,  Huniber  River  cut,  Toronto. 

Xo.   1024.   H.R..   Royal   Ontario   Museum    of   Paleontology. 

Ctexodoxta  filistriata,   Ulricli 
Plate  I,  Figure  5. 

Tellixomya  levata.  Eall  and  Whitfield.     Pal.  Ohio,  2,  1875,  p.  82,  Plate  1,  Figure  23. 
Ctenodoxta  FILISTRIATA,  VlHch.     Geol.  of  Minn.  ?,,  pt.  2,  1897,  p.  599,  Figs.  44a-e. 
Ctenodonta  cf.  FiLiSTFJATA,  Focrste.     Geol.  Surv.  Can.,  Mem.  83,  1916,  pp.  30,  42,  84. 

The  following  description  of  this  species  is  founded  on  Ulrich's  definition  of 
C.  albertina,  and  on  his  remarks  in  pointing  out  the  differences  between  that 
species  and  C.  filistriata.  Shell  subovate,  widest  in  the  anterior  half;  beaks  mod- 
erate in  size  and  prominence,  situated  closer  to  the  anterior  extremity :  antero- 
oardinal  region  compressed;  anterior  margin  rather  gently  convex  above  the  lower 
part,  where  it  turns  backward  into  the  broadly  and  uniformly  rounded  base ; 
posterior  margin  somewhat  obliquely  rounded  subtruncate ;  umbonal  ridge  incon- 
spicuous. Surface  ornamented  by  delicate,  crowded,  thread-like,  concentric  lines, 
which  cover  the  entire  surface.  Twelve  to  twenty  of  these  lines  may  be  counted 
in  a  space  one  millimetre  wide.  The  hinge  plate  is  strong,  contracted,  and  bent 
beneath  the  beak.  Denticles  usually  twenty-seven  in  number,  twelve  anterior  and 
fifteen  posterior. 

This  species  is  represented  in  the  collection  by  a  specimen,  along  the  postero- 
basal margin  of  whicli  the  sliell  is  preserved  showing  the  fine,  thread-like,  concentric 
lines  Mhich  separate  C.  filistriata  from  the  closely  related  species  C.  albertina. 
These  concentric  lines  are  too  fine  to  be  shown  in  the  figure. 

Localitii. — 25-foot  level,  Humber  River  cut,  Toronto. 
Xo.   1(117    H.R..  Royal  Ontario  Museum   of   Paleontology. 

Ctexodoxta  cf.  FIIJSTI5IATA,  Ulrich 

Ctenodonta  cf.  albertina,  Ulrich 

Plate  I,  Figure  3. 

Ctenodonta  filistriata.  Ulrich.     Vide  supra. 

Ctenodonta  albertina,  Vlri^h.    Geol.  Minn.  3,  pt.  2,  1897,  p.  598,  Plate  42,  Figs.  76-82. 
Ctenodonta  cf.  albertina,  Foerste.     Geol.  Surv.  Can.,  Mem.  83,  1916,  pp.  42,  157. 
2   M.   PART  VI. 


10  Department  of  Mines  No.  4 

On  the  surface  of  thin  limestone  layers  from  Weston,  Ontario,  the  interiors 
of  the  valves  of  a  small  species  of  Ctenodonta  may  be  seen  in  a  very  good  state  of 
preservation.  These  specimens  show  a  characteristic  hinge  line,  in  which  the 
number  of  small  teeth  is  fairly  constant.  The  dentition  is  of  the  same  general  type 
as  that  of  C.  filistriata  and  C.  alhertina,  but  the  denticles  are  fewer  in  number 
than  in  either  of  those  species.  Anterior  to  the  beak  there  are  ten  denticles,  while 
twelve  of  these  small  teeth  occur  along  the  cardinal  line  posterior  to  the  beak.  The 
hinge  here  figured  resembles  the  text  figure  of  ('.  filistriata  shown  on  p.  599,  Geol. 
of  Minn.  3,  pt.  2,  but  the  posterior  hinge  plate  does  not  show  the  strong  curvature 
represented  in  Hall  and  Whitfield's  figure  of  Tellinomya  levata,  which  is  considered 
by  Ulrich  as  co-specific  with  C.  filistriata.  This  hinge  may  possibly  belong  to  the 
same  species  described  above  as  C.  filistriata,  but  the  number  of  denticles  is  too 
small  to  accord  exactly  with  Ulrich's  type.  The  same  remark  applies  to  the  refer- 
ence of  these  hinges  to  C,  albertina,  in  which  the  number  of  denticles  is  still  greater, 
but  it  should  be  noted  in  this  connection  that  Ulrich  refers  to  a  dentition  very 
similar  to  this,  in  the  following  words:  ''In  a  sixth  valve,  unusually  short  and 
possibly  not  belonging  to  this  species,  there  are  only  eleven  anterior  and  thirteen 
posterior  teeth."  If  it  is  eventually  established  that  the  actual  number  of  teeth  is 
specific  one  would  be  justified  in  erecting  a  new  species  to  include  these  small  shells. 

Locality. — Weston,  Ontario. 

No.  1023  H.R.,  Royal  Ontario  Museum  of   Paleontology.  » 

Ctenodonta  myalta,  sp.  no  v. 
Plate  I,  Figures  T  and  11. 

In  the  various  horizons  and  localities  of  the  rocks  under  review  occur  small 
shells  of  the  C.  levata  group,  which  cannot  be  ascriljed  with  any  certainty  to 
described  species.  The  variations  are  so  numerous  that  it  would  be  possible  to 
make  several  new  species,  Imt  as  tliey  all  conform  more  or  less  to  one  general  type, 
it  is  thought  advisal)le  to  erect  btit  one  species  and  to  regard  that  species  as  of 
variable  habit. 

The    shell   is    small   and    subovate.       The   anterior   margin   is    rather   evenly 

rounded  from  the  beak  to  the  ventral  margin.     The  posterior  edge  is  distinctly 

more  acute.    The  beaks  are  rather  acuminate  but  not  pronounced,  and  seem  to  be 

but  slightly  incurved.     The  uml)onal  ridge  is  very  close  to  the  posterior  margin. 

The  surface  shows  no  signs  of  concentric  markings  but,  of  course,  it  cannot  be 

stated  that  a  perfect  shell  would  not  show  such  lines.     The  specimen  shown  in 

Figure  7  represents  a  relatively  largo  and  elevated  type,  in  which  also  a   small 

posterior  muscle  scar  occurs  in  an  unusually  high  position.     Between  this  variety 

and  that  shown  in  Figure  11  many  intermediate  stages  were  observed.     Xothing 

is  known  of  the  interior  of  the  shell  or  the  character  of  the  hinge.     The  larger 

shell  measures  6.-5  mm.  in  length  and  5.25  mm.  in  height.     The  smaller  shell 

measures  4  mm.  in  length  and  3  mm.  in  height. 

Localities. — 15-foot  level,  Humbervale  quarry   (Fig.  7). 

Below  8-foot  level,  Don  brickyard  (Fig.  11). 
Xos.  102.5  and  1026  H.R.,  Royal  Ontario  Museum  of  Paleontology. 
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Ctenodonta,  sp.  indet. 
Plate  I,  Figure  18. 

The  collection  contains  a  single  example  of  a  species  of  Ctenodonta  that 
seeins  to  be  distinct  from  all  others.  The  general  form  is  somewhat  like  that  of 
C.  myalta,  but  there  is  a  faint  indication  of  a  broad  mesial  sulcus  and  also  slight 
evidence  of  concentric  lines  toward  the  margin.  The  specimen  is  in  too  poor  a 
state  of  preservation  to  justify  a  specific  name  at  present.  The  shell  is  certainly 
related  to  C.  myalta  on  the  one  hand,  and  on  the  other  to  C.  nuculiformis,  Hall. 
This  latter  relationship  depends  on  the  presence  of  a  sulcus,  but  it  is  less  pronounced 
and  less  oblique  than  in  Hall's  figure.  The  dimensions  for  the  specimen  are: 
length  Q>.2  mm.,  height  4.5  ram. 

Locality. — 3-foot  level,  Don  brickyard. 

Xo.  1027  H.R.,  Royal  Ontario  Museum  of  Paleontology. 

Family     LEDIDAE 

Genus  Clidophorus,  Hall 

Cleidophorus,  Hall.    Pal.  New  York,  1,  1847,  p.  300,  footnote. 

Hall  defines  the  genus  as  follows : 

The  shells  of  this  genus  may  be  characterized  as,  equivalved,  inequilateral ;  hinge  without 
teeth  or  crenulations ;  surface  (particularly  in  casts)  marked  by  an  oblique  linear  depression, 
extending  from  the  anterior  cardinal  margin  towards  the  base,  indicating  the  place  of  the 
clavicle;    surface  concentrically  striated. 

Shells  showing  the  distinctive  characteristics  of  tliis  genus  are  common  in  our 
rocks.  Four  described  species  are  recognized,  and  to  these  has  been  added  a  fifth, 
which  is  regarded  as  a  new  species. 

CLiDonioRus  PLAXULATUS     (Conrad) 
Plate  I,  Figure  12. 

NucuLiTES  PLANULATA,  Coiirad.     5th  Ann.  Rep.  New  York  Geol.    Surv.,  1841,  p.  50. 
Cleidophorus  planulatus,  Hall.    Pal.  New  York,  1,  1847,  p.  300,  Plate  82,  Figs.  9a-e. 
Clidophorus  planulatus,  Foerstc.     Bull.  Sci.  Lab.  Denison  Univ.,  17,  1914,  p.  302. 
CLiDOPnORUS  PLAXULATUS,  Focrstc.     Gcol.  Surv.  Can.,  Mem.  83,  1916,  pp.  6,  7,  9,  31,  51,  55, 

75,   85,   139,   150. 

Hall  describes  the  species  as  follows : 

Subelliptical,  with  the  anterior  extremity  narrowed,  regularly  rounded;  posterior  side 
broader;  beak  scarcely  elevated;  a  distinct  impressed  line  extending  from  before  the  beak, 
half  way  to  the  base;  hinge  line  straight;  posterior  extremity  obliquely  truncated;  shell 
uniformly  convex ;  a  round  elevated  ridge  extending  from  the  beak  to  the  posterior  basal 
margin,  between  which  and  the  cardinal  line  a  narrow  portion  of  the  shell  is  closely  compressed. 

Foerste,  in  describing  Pulaski  forms  of  Clidophonis  planulatus  states  that 
they  are  relatively  longer  than  the  Turin  forms  figured  by  Hall  and  that  the 
clavicular    impressions    are    more   nearly    vertical.^     The    Toronto   forms    do    not 

'Foerste,  Bull.  Sci.  Lab.  Denison  Univ.,  17,  1914,  p.  302. 


12  Department  of  Mines  No.  4 

appear  to  be  longer  than  the  Turin  forms  and  the  position  of  the  clavicular 
impression  varies  greatly:  in  some  cases  it  is  almost  vertical  and  in  others  it  is 
fully  as  oblique  as  in  any  of  Hall's  figures.  On  this  account  it  seems  inadvisable 
to  attempt  a  separation  of  these  forms  into  different  species. 

The  characteristic  features  of  this  species  appear  to  be  the  concave  post- 
unibonal  region  and  the  obliquely  truncated  posterior  extremity.  These  shells  are 
very  common  in  the  Toronto  rocks  and  range  from  the  lowest  to  the  highest  levels. 
The  specimen  figured  has  the  following  measurements :  length  18  mm.,  height  at 
beak  8  mm. 

Locality. — 3-foot   level,   Don   brickyard. 

No.  988  H.R.,  Royal  Ontario   Museum  of   Paleontology. 

CLiDonioRus  PRAEVOLUTus,  Foerste 
Plate  I,  Figure  10. 

Clidophorus  praevolutus,  Foerste.     Bull.  Sci.  Lab.  Deuison  Univ.,  17,  1914,  p.  303,  Plate  1, 

Figs.  6  and  12. 
Clidophorus  prakvolutus,  Foerste.     Geol.  Surv.  Can.,  Mem.   S3,  1916,  pp.  15.  23,  42,  43,  44, 

64,  65,  149,  150,  163. 

The  following  description  applies  to  this  species:  shell  elongate;  posterior 
cardinal  and  basal  margins  sub-parallel;  posterior  cardinal  margin  practically 
straight  for  a  distance  of  about  8  mm.  from  the  beak,  curving  rather  sharply  into 
the  posterior  extremity;  anterior  extremity  evenly  rounded,  broader  than  the 
posterior  extremity,  which  is  oblique;  just  anterior  to  the  beak  there  is  a  slightly 
sigmoid,  oblique  clavicular  impression,  extending  toward  the  anterior  basal  margin 
for  a  distance  of  about  4  mm.;  anterior  to  this  impression,  extending  from  the 
beak  to  the  anterior  basal  margin,  a  shallow  depression,  bounded  by  an  angular 
ridge,  which  also  extends  from  the  beak  to  the  anterior  basal  margin ;  anterior  to 
this  ridge  a  second  depression  much  less  pronounced  than  the  first. 

The  specimen  here  figured  differs  from  the  type  in  the  less  narrowly  rounded 
extremities  and  in  the  presence  of  the  slight  secondary  depression,  but  agrees  with 
it  in  the  possession  of  the  characteristic  depression  and  ridge  anterior  to  the 
clavicular  impression;  this  feature  differentiates  the  species  from  C.  planulatus, 
Conrad.  C.  praevolutus  differs  further  from  C.  planuJatus  in  the  less  truncate 
posterior  extremity  and  in  the  practical  absence  of  the  subalate,  concave  features  in 
the  post-umbonal  region.  Measurements  of  the  specimen  figured  are  as  follows : 
length  16  mm.,  height  8  mm. 

Locality. — Don  brickyard,   Toronto. 

No.  1028  H.R.,  Royal  Ontario  Museum  of  Paleontology. 

Clidophorus  obliquus,  sp.  nov. 
Plate  I,  Figure  9. 

In  the  higher  levels  of  the  strata  in  the  Humber  Eiver  region  a  species  of 
Clidophorus  occurs  which  differs  from  any  of  the  species  hitherto  described;  it  is 
distinguished  by  the  rather  posterior  position  of  the  beak  and  more  particularly 
by  the  long,  highly  oblique,  clavicular  impression. 
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The  shell  is  elongate,  with  a  rather  straight  posterior  cardinal  marginj  which 
passes  abruptl}'  into  the  posterior  margin.  The  ventral  edge  is  distinctly  convex 
and  the  anterior  extremity  is  somewhat  less  quadrangular  than  the  posterior.  Fine 
concentric  lines  are  distiuctl}"  shoA\m  on  the  cast. 

The  specimen  selected  as  the  type  is  much  more  elongate  than  other  examples 
which  are  considered  to  belong  to  this  species,  indicating  that  there  is  a  considerable 
degree  of  variation  in  form,  although  the  long,  highly  inclined  clavicular  impression 
is  constant.    The  measurements  for  the  type  are :  length  13.5  mm.,  height  6  mm. 
Locality. — 17-foot  level,  Humber  Eiver  cut. 
Xo.  1018  H.R.,  Royal  Ontario  Museum  of  Paleontology. 

CLIDOPnORUS  FABULUS   (Hall) 
Plate  I,  Figure  8. 

CuDOPHORUS  (Nucula)  fabula,  IlaU.    Amer.  Jour.  Sci.  Arts,  43,  1845,  p.  295. 
CLrDOPHORrs   (Nuculite.s)   fabula,  Meelc.     Gcol.  Surv.  Ohio.  Pal.  I,  1873,  p.  138,  Plate  11, 

Figs.  10a,  b. 
Clidophorus  fabula,  MiUcr.    N.A.  Geol.  Pal.,  1889,  p.  471,  Fig.  796. 

Meek  describes  this  species  as  follows: 

Shell  minute,  or  very  small,  transversely  elliptic,  moderately  convex ;  extremities  narrowly 
rounded,  the  anterior  end  being  narrower  than  the  posterior ;  basal  margin  forming  a  broad 
semi-elliptic  curve;  beaks  rather  depressed,  slightly  tumid  and  placed  a  little  in  advance  of 
the  middle;  dorsal  margin  sloping  gently  from  the  beaks,  the  anterior  slope  being  rather  less 
gradual  than  the  other,  and,  in  the  cast,  a  little  concave  in  front  of  the  beaks.  Anterior 
muscular  impression  distinctly  defined  by  the  internal  ridge,  which  leaves  a  rather  deep 
furrow  just  in  advance  of  each  beak  in  casts  of  the  interior. 

This  species  very  closely  resembles  C.  neglectus  of  Hall,  differing  from  it 
principally  in  its  smaller  size ;  it  is  regarded  by  many  authors  as  merely  a  dwarf 
variety  of  that  species.  This  small  shell  is  somewhat  variable,  some  examples 
being  of  less  length  than  the  type  figured;  it  is  not  uncommon  in  the  Toronto 
district.     The  specimen  figured  has  the  following  measurements :    length  8  mm., 

height  4  mm. 

Locality. — 15-foot  level,  Hurabervale  quarry. 

No.  1019  H.R.,  Royal  Ontario  Museum  of  Paleontology. 

ClIDOPHORUS  Cf.  FABERI,  Miller 
Plate  I,  Figure  6. 

Clidopiiorus  FABERI,  MUlcr.     N.A.  Geol.  Pal.,  1889,  p.  471,  Fig.  795. 

The  shell  here  figured  agrees  with  C.  faheri  in  the  rather  high  form  and  in 
the  pointed,  anteriorly  situated  l)eaks ;  it  differs,  however,  in  the  more  attenuated 
posterior  end,  and  in  the  concave  rather  than  convex  antero-cardinal  margin. 
Further  specimens  may  serve  to  separate  it  from  C.  faheri  but  it  is  provisionally 
compared  to  that  species.     The  specimen  figured  has  the  following  dimensions : 

length  7  mm.,  height  5  ram. 

Locality. — 25-foot  level,  Humber  River  cut. 

No.  997  H.R.,  Royal  Ontario  Museum  of  Paleontology. 

Family      CYRTODONTIDAE 
Genus    Isciiyrodoxta,   Ulrich 
Ischyrodonta,  Ulrich.     Amer.  Geol.  6.  1S90,  p.    173;  Geol.  Surv.,  Ohio,  7,  1893,  p.  671. 
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Ulrich  describes  this  genus  as  follows: 

Short  or  moderately  elongate,  thick  bivalve  shells,  having  small,  anteriorly  situated 
beaks,  with  the  hinge  line  straight  or  arcuate  and  extended  posteriorly.  Hinge  plate  wide 
and  strong,  without  posterior  lateral  teeth,  but  with  two  strong  cardinal  teeth  in  the  left 
valve,  and  one  large  one,  and  occasionally  a  small  one  on  each  side  of  it,  in  the  right  valve. 
Ligament  internal,  posterior  to  the  beaks,  linear,  supported  by  from  one  to  three  subcardinal 
ribs.  Anterior  adductor  impression  large,  deep,  subovate,  sharply  defined  on  the  inner  and 
upper  side  by  a  ridge  extending  from  the  cardinal  teeth  to  the  base  of  the  scar.  A  small 
pedal  muscle  was  attached  to  the  underside  of  the  hinge  plate  immediately  above  the  inner 
side  of  the  anterior  adductor  scar.  Posterior  muscular  scar  faintly  defined,  generally  but 
little  larger  than  the  anterior  scar,  situated  a  short  distance  beneath  the  posterior  extremity 
of  the  hinge.  Pallial  line  simple.  Test  thick,  chiefly  calcareous,  without  the  dark  epidermis 
of  the  Modiolopsidae  and  AmhonychiAdae. 

In  casts  of  the  interior  the  beaks  are  prominent  and  strongly  compressed,  and  a  more 
or  less  well  defined  sulcus,  corresponding  to  an  internal  thickening  of  the  shell,  extends  from 
the  umbones  more  than  half  the  distance  to  the  centre  of  the  basal  margin. 

Of  this  genus  there  are  two  species  in  our  collections:  I.  unionoides  and 
I.  elongata. 

ISCHYRODONTA   UNIONOIDES     (Meel) 

Plate  I,  Figure  13. 

Anadontopsis  ?  UNIONOIDES,  Meelc.     Amer.  Jour.  Sci.  Arts,  2,  1871,  p.  299. 
Anadontopsis  (Modiolopsis?)  unionoides,  Meelc.     Pal.  Ohio,  Vol.  I,  1873,  p.  141,  pi.  12,  fig.  2. 
ISCHYRODONTA  UNIONOIDBS.  Ulrich.     Geol.  Surv.  Ohio,  7,  1893,  p.  677,  pi.  54,  figs.  1-3. 
ISCHYRODONTA  CURTA,  Focrste.     Bull.  Sci.  Lab.  Denison  Univ.,  17,  1914,  p.  298,  pi.  3,  fig.  14. 
ISCHYRODONTA  CURTA,  Foerste.     Geol.  Surv.  Can.,  Mem.  83,  1916,  pp.  7,  9,  68,  75. 

Three  specimens  of  I.  unionoides  are  included  in  the  collections  of  the  Eoyal 
Ontario  Museum  of  Palaeontology;  two  from  the  Humber  Eiver  region  and  one 
from  the  Don  valley. 

Ulrich  describes  this  species  in  the  following  terms: 

Shell  of  medium  size,  subovate,  a  little  the  highest  posteriorly,  compressed  convex,  thick- 
est slightly  above  and  in  advance  of  the  middle.  Anterior  margin  regularly  but  rather 
narrowly  rounded;  base  forming  a  broad  semi-elliptic  curve;  posterior  margin  broadly 
rounded,  very  slightly  oblique ;  dorsal  outline  more  or  less  strongly  arcuate,  passing  gradually 
into  the  ends.  Beaks  small,  compressed,  projecting  very  little  beyond  the  hinge  margin, 
placed  between  one-fourth  and  one-fifth  of  the  length  of  the  valves  behind  the  anterior 
extremity;  umbonal  ridge  scarcely  distinguishable.  Surface  showing  only  a  few  distant 
subimbricating  marks  of  growth. 

Hinge  comparatively  weak  for  the  genus,  with  one  oblique  cardinal  tooth  in  the  right 
valve  and  two  (?)  in  the  left.  The  ridge-like  internal  ligament  support  leaves  a  linear 
depression  within  the  dorsal  edge  extending  posteriorly  from  the  beak  for  a  distance  equalling 
about  one-third  of  the  length  of  the  shell.  Anterior  adductor  and  pedal  muscle  attachments 
having  the  characters  usual  for  the  genus,  except  that  they  are,  with  respect  to  the  beaks, 
more  anterior  in  position  for  the  reason  that  the  anterior  end  is  uncommonly  long, 

I 

The  collection  contains  one  specimen  which  very  closely  resembles  the  fig-ures 

given  by  Foerste.^    The  text  accompanying  the  above  figures  contains  the  following 
description : 

A  species  which  cannot  be  distinguished  from  Ischyrodonta  unionoides.  ,  ,  .  What 
must  be  called  the  basal  margin  is  slightly  less  convex,  so  that  the  angle  with  the  cardinal 
margin  becomes  more  acute,  and  the  curvature  at  the  anterior  margin  correspondingly 
greater.  Moreover,  the  cardinal  margin  posterior  to  the  beak  is  straighter,  for  a  distance 
about  as  far  as  the  anterior  margin  extends  forward  from  the  beak ;  in  consequence,  the 
angle  between  the  cardinal  margin  and  the  posterior  is  slightly  more  angular.  The  oblique 
lines  being  accentuated,  the  shell  is  slightly  less  rotund,  but  the  differences  are  scarcely  specific. 

'         '  Bull.  Sci.  Lab.  Denison  Univ,  17,  1914,  pi.  3,  figs  14a-b.  ~ 
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The  specimen  represented  by  Plate  I,  Fi^.  13,  is  fairly  typical  and  shows  the 
anterior  and  posterior  muscle  sear  impressions. 

Foerste  retains  the  species  /.  curta,  but  this  species  is  disregarded  by  the 
majority  of  authors,  as  it  was  founded  by  Hall  on  three  distinct  species. 

This  is  not  a  very  common  species  in  the  Toronto  district.  Foerste  mentions 
having  identified  it  from  rocks  on  the  western  side  of  the  Humber  Eiver  at  Weston, 
where  a  vertical  exposure  of  about  eight  feet  of  rock  occurs  a  short  distance  down 
stream  from  the  forty-foot  bluff  exposure  on  the  eastern  side  of  the  river.^ 

The  measurements  of  the  specimen  figured  are  as  follows:  length  32.5  mm., 
height  35  mm. 

Locality. — Don  brickyard,  Toronto. 

No.  1006  H.R.,  Royal  Ontario  Museum  of  Paleontology. 

ISCHYRODON^TA    ELONGATA,     TJlrlch 

Plate  III,  Figure  4. 

ISCHYRODONTA  ELONGATA,  UlHch.     American  Geologist,  Vol.  6,  1890,  p.  175,  figs.  12a-c. 
ISCHYRODONTA  ELONGATA,  Ulrich.    Geol.  of  Ohio,  7,  1893,  p.  675,  pi.  54,  figs.  20  and  21. 

Ulrich's  description  of  this  species  is  as  follows: 

Shell  large  for  the  genus,  transversely  elongate-ovate,  widest  posteriorly,  strongly  convex, 
with  point  of  greatest  convexity  a  little  in  front  of  the  centre.  Beaks  rather  large,  com- 
pressed, almost  terminal;  umbonal  ridge  rather  strong,  mesial  sulcus  broad.  Cardinal  margin 
strongly  arcuate;  posterior  margin  nearly  vertical  in  the  middle  and  lower  part,  uniformly 
rounded  above,  sharply  curved  at  the  base ;  ventral  margin  faintly  and  broadly  sinuate ; 
anterior  end  very  short  and  abruptly  rounded.  Surface  marked  with  strong  and  irregular 
lines  of  growi:h. 

In  casts  of  the  interior  the  beaks  are  very  prominent,  incurved,  and  greatly  compressed 
by  the  deep  umbonal  sulcus,  behind  which  the  somewhat  curved  and  sharply  elevated  umbonal 
ridge  is  distinguishable  almost  to  the  basal  line.  Anterior  muscular  scar  deep,  subrhomboidal, 
sharply  defined  on  the  upper  side,  radially  marked  and  situated  immediately  beneath  the  beak. 
Just  above  it  is  the  small  pedal  muscle  scar.  Posterior  scar  faint,  ovate;  pallial  line  dis- 
tinct in  the  basal  part  of  the  valves. 

This  fine  species,  though  closely  related  to  /.  trnncata,  is  readily  disting-uished  by  its  much 
greater  length.  The  next  species  (/.  misencri)  is  also  related,  but  is  smaller  and  widely  dif- 
ferent in  the  post-cardinal  part  of  its  outline. 

One  specimen  (a  cast  of  the  interior),  in  the  collections  of  the  Royal  Ontario 
Museum  of  Palaeontology,  is  identified  with  this  species.  The  specimen  presents 
two  striking  characteristics:  (1)  anterior  to  the  deep  umbonal  sulcus  of  the  type, 
and  practically  parallel  to  the  umbonal  ridge,  there  is  a  secondary  ridge,  shorter 
than  the  primary  and  with  a  length  of  about  10  mm.;  (2)  the  pallial  line  is  dis- 
tinct posteriorly  and  runs  downward  from  the  posterior  adductor  scar,  with  a 
marked  inward  inflection.  Ulrich  states  that  the  pallial  line  in  the  type  is  distinct 
basally  only,  and  his  figure  does  not  show  the  inflection  above  referred  to. 

The  anterior  adductor  scar,  which  is  strongly  ridged  concentrically  and  radi- 
ally striated,  appears  to  l)c  situated  sonicwhai  closer  to  the  beak  than  in  the  tyj)o. 
Further,  the  shell  itself  is  relatively  longer. 

Despite  the  above  points  of  difference  it  seems  advisable  to  refer  our  specimen 
to  7.  elongaia,  for  the  following  reasons:  the  prominent  incurving  uml)onal  ridge, 


Geol.  Surv.  Can.,  Mem.  83,  1916,  p.  75. 
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the  deep  umboiial  sulcus,  the  much  compressed  beaks,  and  the  general  form  of 
the  shell. 

Owing  to  the  imperfections  in  outline  of  our  shell  the  figure  herein  given  was 
drawn  from  Ulrich's  type  figure  but  has  been  modified  to  show  the  pallial  line  and 
secondary  ridge.    The  position  of  the  anterior  adductor  scar  has  not  been  altered. 

Locality. — Humber  River  region,  Toronto. 

No.  989   H.R.,   Royal   Ontario   Museum   of   Paleontology. 

Genus    Whitella 

Whitella,   Ulrich.     Amer.  Geol.,  6,  1890,  p.  176;   Geol.  Minn.  3,  pt.  2,  1897,  p.  564;   Geol. 

Surv.  Ohio,  7,  1893,  p.  678. 

Ulrich's  description  follows: 

Shell  thin,  obliquely  quadrangular  or  suboval,  equivalve,  inequilateral,  more  or  less  ventri- 
cose.  tJmbones  very  prominent,  the  beaks  strongly  incurved;  umbonal  ridge  prominent,  sub- 
angular  or  sharply  rounded.  Cardinal  margin  straight  or  slightly  convex,  the  edges  intlected 
to  form  a  sharply  defined  escutcheon  extending  beyond  the  beaks  sometimes  quite  to  the 
anterior  extremity  of  the  shell;  area  finely  striated  longitudinally.  Hinge  line  straight,  from 
one-half  to  two-thirds  the  length  of  the  shell ;  with  two  to  five  rather  oblique  folds  or  teeth 
in  front  of  the  beaks.  Posterior  portion  of  hinge  apparently  edentulous.  Ligament  probably 
botli  external  and  internal.  The  latter  only  along  the  posterior  third  of  the  hinge  line,  where 
it  was  supported  by  an  internal  ridge  in  each  valve.  Two  simple  adductor  impressions,  the 
posterior  one  very  faint;  pallial  line  simple,  marginal;  interior  of  shell  lined  with  a  nacrous 
iilm.  Surface  of  shell  with  fine  concentric  lines,  and  sometimes  with  stronger  concentric 
undulations. 

This  genus  is  very  common,  particularly  in  the  lower  levels  of  the  Don  brick- 
yard or  quarry.  It  is  represented  by  eight  species.  These  seem  to  be  divisible  into 
two  rather  distinct  groups,  characterized  chiefly  by  the  presence  or  absence  of 
radiating  lines  anterior  to  the  umbonal  ridge.  If  this  feature  were  absolutely  con- 
stant it  might  serve  as  the  basis  for  the  construction  of  a  new  genus,  but  as  there 
seems  to  be  more  or  less  variation  in  the  strength  of  development  of  these  lines,  it 
seems  inadvisable  to  do  more  than  group  the  species  as  below : 

GROUP   A 

Forms  without  anterior  plimtions 

Whitella  hindi    {Billings) 
Plate  II,  Figure  4. 

Cyetodonta  Hindi,  Billmgs.   Pal.  Fossils,  Geol.  Surv.  Can.,  Vol.  I,  I860,  p.  151,  fig.  131,  a,  b. 
Cyrtodonta  Hindi,  Billings.    Geology  of  Canada,  Geol.  Surv.  Can.,  1863,  p.  214,  fig.  218. 
Whitella  Hindi,  Foerste.     Geol.  Sui-v.  Can.,  Mem.  83,  1916,  p.  74. 

Billings'  original  description  of  this  species  is  as  follows : 

Obliquely  ovate,  or  subrhomboidal,  tapering  from  the  middle  to  a  narrow  rounded  point 
at  the  posterior  extremity,  strongly  ventricose  in  the  anterior  half ;  beaks  closely  incurved ; 
a  sharp  umbonal  ridge  running  from  the  beak  nearly  to  the  posterior  extremity;  from  this 
ridge  the  surface  descends  with  a  concave  slope  to  the  hinge-line  and  dorsal  margin ;  hinge- 
line  straight,  with  a  well  developed  concave  area.  The  anterior  extremity  is  small  and 
rounded ;  the  ventral  margin  strongly  convex  in  the  anterior  half  and  somewhat  straight 
behind. 

Several  shells  of  the  general  type  of  W.  hindi  have  been  found  in  the  Toronto 
strata,  and,  making  use  of  the  description  alone,  they  might  be  definitely  referred 
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to  that  species.  On  the  other  hand,  wheii  comparisons  are  made  with  the  type 
figure,  there  are  none  of  the  specimens  that  accurately  agree.  A  restricted  number, 
liowever,  come  so  close  to  the  figure  that  they  are  ascribed  to  the  species.  Tliese 
(Plate  II,  Fig.  4)  show  the  following  points  of  difference  from  tlie  type :  the  anterior 
end  does  not  project  so  far  beyond  the  beak,  is  fuller  and  rounds  directly  under  the 
beak  withoiat  the  intervention  of  tlie  concavity  shown  in  the  type  figure ;  the  slight 
sinuosity  in  the  postero-basal  region  of  the  figure  is  not  shown;  the  umbonal  ridge 
is  rather  less  oblique,  bounding  a  wider  cardinal  slope.  Measurements  for  the 
specimen  figured  are :   length  38  mm.,  height,  49  mm. 

A  second  specimen  (Plate  II,  Fig.  1),  provisionally  referred  to  this  species, 
departs  much  more  from  the  type.  The  relative  length  is  much  less  and  the 
umbonal  ridge  less  elevated.  This  form  also  resembles  W.  sterlingensis  of  Meek 
and  Worthen,  and  might,  with  equal  reason,  be  ascribed  to  that  species.  As  tlie 
shell  shows  signs  of  considerable  distortion,  I  hesitate  to  express  a  definite  opinion 
as  to  its  exact  specific  relationships.  The  measurements  are :  length  38  mm.,  height 
.55  mm. 

Locality. — Humber  river,  Toronto. 

Xos.  490,  1007  H.R.,  Royal  Ontario  Museum  of  Paleontology. 

"Whitella  torontoxexsis,  sp.  nov. 
Plate  II,  Figure  5. 

In  the  collections  of  the  Museum  there  are  two  specimens  of  the  genu-;  WJiUclla 
which  are  very  similar  to  and  yet  distinctly  different  from  W.  hindi.  These  forms 
may  be  defined  as  follows :  large,  quadrangular  in  outline,  length  greater  than 
height;  beaks  large,  prominent  aiul  somewhat  compressed;  strong  umbonal  ridge 
running  from  the  beaks  almost  to  the  sharply  rounded  postero-basal  extremity, 
angular  for  a  distance  of  about  30  mm.  from  the  beak,  thence  rounding  gradually 
into  the  general  convexity  of  the  shell;  hinge  line  straight,  turning  abruptly  into 
tlie  slightly  truncate  posterior  margin ;  postero-basal  extremity  narrowly  rounded ; 
basal  margin  almost  straight  in  the  central  part,  curving  upward  into  the  broadly 
rounded  anterior  margin ;  anterior  cardinal  margin  straight ;  anterior  end  quad- 
rate.    Surface  marked  by  fine  concentric  lines  of  growth. 

This  species  differs  from  W.  hindi  in  the  wider,  more  quadrangular  form,  longer 
hinge  line,  straighter  anterior  cardinal  margin,  and  more  quadrangular  anterior  end. 
It  is  not  so  ventricose  in  the  anterior  half,  but  as  it  is  a  shale  fossil  the  difference 
in  that  respect  is  probably  not  so  great  as  it  appears.  It  differs  from  W.  unibonata 
of  Ulrich  in  the  more  pointed  postero-basal  extreitiity,  straighter  ba«al  margin, 
smaller  beaks,  longer  hinge  line,  and  more  prominent  and  quadrangular  anterior 
end. 

The  dimensions  of  the  specimen  figured  are:  length  QQ  mm.,  height  50  mm.: 
measurement  from  the  beak  to  the  postero-basal  extremity,  along  the  umbonal 
ridge,  65  mm. 

Locality. — Vicinity  of  Toronto,  probably  Don  Valley. 
No.  108?.  H.R.,  Royal   Ontario   Museum  of  Paleontology. 
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GROUP  B 

Forms  with  anterior  plications 

Whitella  goniumbonata,  Foerste 
Plate  I,  Figures  16,  22. 

Whitella  goniumbonata,  Foerste.    BuU.Sci.  Lab.  Denison  Univ.  17,  1914,  p.  301,  f»l.  1,  fig.  3. 
Whitella  goniumbonata,  Foerste.    Geol.  Surv.  Can.,  Mem.  83,  1916,  pp.  139,  150,  152. 

The  description  given  by  Foerste  follows : 

Shell  small,  short,  subrhomboidal.  Beaks  nearly  terminal,  enrolled  toward  the  hinge 
line  so  as  to  produce  a  concave  anterior  area  11  mm.  long  along  the  anterior  margin,  and 
'2  mm.  in  width  on  the  single  valve.  Present  convexity  of  the  single  valve  about  5  mm.,  but 
tlie  original  form  of  the  shell  probably  was  more  ventricose,  producing  a  more  prominent 
umbonal  area  and  a  greater  width  for  the  anterior  concave  area.  Umbonal  ridge,  at  its 
junction  with  the  cardinal  slope,  angular,  the  angle  being  sharply  defined  from  the  beak  for 
a  distance  of  about  17  mm.  toward  the  lower  posterior  angle  of  the  shell,  and  then  becoming 
juore  rounded.     Concentric  striae  ratlier  faintly  defined. 

Foerste  ascribed  this  species  to  the  group  of  Whitella  ohliquata  on  account  of 
the  general  resemblance  to  that  species.  In  our  specimens  the  presence  of  an 
elongated  escutcheon  is  distinctly  shown:  as  the  escutcheon  of  IF.  ohliquata  is  par- 
ticul.ii'ly  short  it  seems  impossible  to  associate  the  present  form  closely  with  that 
species.  All  our  specimens  show  distinctly  four  or  five  radiating  plications  anterior 
to  the  umbonal  ridge.  As  this  feature  is  not  shown  in  the  type  figure  of  W.  gon- 
iumhomita,  and  not  mentioned  in  the  description,  it  was  at  first  thought  that  our 
species  might  be  distinct.  Through  the  kindness  of  Dr.  E.  M.  Kindle  an  oppor- 
tunity was  afforded  for  a  comparison  with  the  type  specimen :  in  this,  these  anterior 
plications,  although  very  faint,  are  yet  distinctly  visible.  There  can  be  no  doubt 
as  to  the  identity  of  the  forms  from  Toronto.  The  character  of  the  hinge  is  not 
determinable  from  the  type :  in  our  specimens,  however,  there  is  a  distinct  elongated 
impressed  line  posterior  to  the  beaks,  enclosing  a  relatively  long  cardinal  area. 

The  locality  from  which  the  type  of  the  species  was  obtained  is  somewhat  in 
doubt.^  Foerste,  in  his  tables,  ascribes  the  species  to  the  Waynesville,  yet  in  certain 
parts  of  the  text  he  suggests  that  it  may  come  from  the  upper  part  of  the  Lorraine.^ 
The  associations  of  this  species  at  Toronto  are  certainly  with  the  Maysville  or  Pulaski, 
rather  than  with  the  Waynesville.  This  species,  as  far  as  our  collections  are  con- 
cerned, is  confined  to  the  lower  eight  feet  of  the  Don  brickyard,  where  it  is  fairly 
abundant,  particularly  so  at  the  six-foot  level.  This  horizon  appears  to  hold  also 
for  the  other  species  of  this  group. 

The  dimensions  for  the  specimen  represented  by  Plate  I,  Fig.  16,  are :   length 

21.5  mm.,  height  29  mm. :  for  the  specimen  represented  by  Plate  I,  Fig.  22 :   length 

18.5  mm.,  height  22.5  mm. 

Locality. — Lower  eight  feet  of  Don  brickyard,  Toronto. 

Nos.  1009,  1010  H.E.,  Royal  Ontario  Museum  of  Paleontology. 

'  Bull.  Sci.  Lab.  Denison  Univ.,  17,  1914,  p.  301. 
'Geol.  Surv.  Canada,  Mem,  83,  1916,  pp.  245,  250. 
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WhITELLA  IMPKESSATA,  sp.  710V. 

Plate  II,  Figures  2,  3,  6. 

This  species  is  very  similar  tO'  the  preceding,  particularly  in  respect  to  its 
general  shape  and  the  presence  of  the  long  ligamental  area,  which  is  easily  half  the 
total  height  of  the  shell  and  relatively  of  the  same  width  in  the  two  species.  Like- 
wise, the  anterior  plications  are  very  similar  in  the  two  species.  The  present 
species  differs,  however,  in  that  it  is  larger,  with  broader  beaks,  less  angular  uralwnal 
ridge,  higher  anterior  end,  and  longer  posterior  cardinal  margin. 

Measurements. — Length  40  mm.,  height  54  mm.   (Fig.  2). 

Length  29  mm.,  height  44  mm.   (Fig.  3). 

Length  30  mm.,  height  41  mm.   (Fig.  6). 
Locality. — Lower  eight  feet  of  Don  brickyard,  Toronto. 
No.   1011  H.E.,  Koyal  Ontario   Museum  of  Paleontology. 

"Whitella  lata^  sp.  nov. 
Plate  III,  Figure  7. 

A  description  of  this  species  follows :  shell  subrhomboidal,  fairly  ventricose, 
with  point  of  greatest  convexity  above  the  middle ;  beaks  broad,  slightly  incurved, 
umbones  compressed;  anterior  end  short,  narrowly  rounded  above,  convex,  curving 
into  the  broadly  rounded  basal  margin,  which  in  turn  curves  regularly  into  the 
broad  posterior  margin;  hinge  line  long;  umbonal  ridge  well  marked,  angular 
near  the  beak,  extending  about  half  the  height  of  the  shell;  cardinal  slope  sliglitly 
concave;  ligamental  area  or  escutcheon  about  two-thirds  the  height  of  the  shell; 
surface  marked  by  very  fine  concentric  striae  and  by  six  radiating  plications,  curv- 
ing from  the  beak  to  the  antero-basal  margin. 

This  species  is  closely  related  to  the  preceding,  but  is  relatively  a  much  broader 
form,  particularly  in  tlie  basal  region,  with  broader  beaks,  more  tumid  umiiones,  and 
a  longer  cardinal  line. 

The  form  figured  has  the  following  dimensions :  length  27.5  mm.,  height  32  mm. 

Locality. — Lower  eight  feet  of  Don  brickyard,  Toronto. 
Is'o.  1012  H.K.,  Royal  Ontario  Museum  of  Paleontology, 

WllITELLA   PAEKSI^  Sp.   nOV. 

Plate  I,  Figure  17. 

This  species  may  be  defined  as  follows :  shell  elongate-ovate,  ventricose,  very 
oblique;  beaks  prominent,  sharp,  strongly  incurved;  antero-cardinal  end  small, 
narrowly  rounded  into  the  gently  convex  anterior  margin;  basal  margin  narrowly 
rounded;  posterior  margin  evenly  convex;  umbonal  ridge  prominent,  angular, 
extending  nearly  two-thirds  of  the  height  of  the  shell,  rounding  into  the  general 
convexity  of  the  shell  in  the  ventral  region ;  hinge  line  comparatively  short,  edges 
inflected  to  form  a  distinct  escutcheon,  which  has  a  length  equal  to  about  half  the 
total  height  of  the  shell.  In  the  postero-basal  region  there  is  a  distinctly  defined 
circular  elevation,  representing  a  muscle  scar.  This  has  been  observed,  in  the  same 
position,  in  several  specimens.  The  surface  is  marked  by  very  fine  concentric 
striae,  and  most  specimens  show  several  indistinct  anterior  radiating  plications. 
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This  species  belongs  to  the  same  general  group  as  the  three  preceding  species. 
•  but  it  is  considered  to  be  distinct  on  account  of  its  more  elongated  form,  its 
narrower  posterior  extremity,  its  sharper  beaks,  and  its  more  sharply  rounded 
basal  extremity.  It  differs,  also,  in  the  presence  of  the  muscle  scar  in  the  postero- 
basal region,  which  appears  to  Ije  characteristic  of  all  well  preserved  casts  of  this 
species. 

In  outline  the  species  very  closely  resembles  IF.  praecipta  of  Ulrich.  Ulrich, 
however,  places  W.  praedpla  very  close  to  W.  ohliquata:  it  is  to  be  inferred,  there- 
fore, that  the  ligamental  area  in  IF.  praecipta  is  short,  as  in  IF.  ohliquata.  In  the 
present  species  the  ligamental  area  is  very  long,  indicating  a  distinct  difference 
from  IF.  praecipta.  Further,  no  note  is  made  of  radiating  lines  in  the  description 
of  IF.  praecipta,  nor  is  there  any  reference  to  the  postero-basal  muscle  scar 
impression. 

The  dimensions  of  the  specimen  figured  are :  length  23.5  mm.,  height  36  mm., 
convexity  of  single  valve  about  6  mm. 

The  fig-ure,  as  far  as  outline  and  general  features  are  concerned,  is  founded  on 
one  rather  perfect  specimen,  in   which,  however,  the  anterior  cardinal  region   is 
uncertain   and   the   anterior   radiating  lines   are   not  apparent;   these   have   been 
restored  from  other  specimens  undoubtedly  belonging  to  this  species. 
Locality. — 6-foot  level  Don  brickyard,  Toronto. 
No.  1013  H.R.,  Royal  Ontario  Museum  of  Paleontology. 

Whitella  acutiumbonis,  sp.  nov. 
Plate  I,  Figures  19,  20,  21. 

The  collections  contain  a  considerable  number  of  shells  of  the  genus  Wliitella 
wliich  vary  greatly  and  yet  seem  to  possess  certain  features  in  common.  Some  oT 
these  shells  might  be  regarded  as  young  forms  of  some  of  the  species  hereinbefore 
described.  All  these  shells,  however,  possess  certain  features  in  common  which 
seem  to  Justify  the  erection  of  a  species  for  their  reception.  It  is  frankly  admitted, 
however,  that  rather  diverse  forms  are  included,  and  that  more  extensive  collections 
may  eventually  necessitate  the  removal  of  some  of  them  to  other  species.  The 
striking  characteristics,  which  are  common  to  all  the  forms  herein  included  are : 
the  very  sharp  umbonal  ridge  which  extends,  in  all  specimens  sufficiently  perfect 
to  reveal  it,  quite  to  the  1)asal  marghi;  the  pronounced  concavity  posterior  to  the 
umbonal  ridge  which  continues  upwards  and  causes  the  umbones  proper  to  be  very 
sharply  defined  and  overhanging. 

The  outline  of  the  shell,  as  shown  in  Plate  I,  Fig.  19,  is  derived  from  a  smaller 
example  of  these  variable  forms.  It  will  be  observed  that  it  is  very  similar  to  that 
of  W.  goniumhonata.  The  drawings  representing  the  cardinal  region  (Figures  20 
and  21)  were  made  from  two  examples  of  considerably  greater  size  but  which  arc- 
too  imperfect  to  show  the  general  shape  of  the  ventral  portion  of  the  shell.  All 
specimens,  large  or  small,  show  distinctly  a  varying  number  of  anterior  radiating 
plications. 

Locality. — Lower  8  feet  of  Don  brickvard,  Toronto  (Fig.  19)  ; 
Don  brickyard.  Toronto   (Ftps.  20,  21). 

No.  1014,  1015  H.R.,  Royal  Ontario  Museum  of  Paleontology. 
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WlIITELLA   EADIATA^   Sp.    nOV. 

Plate  III,  Figure  3. 

The  collections  contain  a  single  specimen,  undonbtedly  from  the  vicinity  of 
Toronto  but  of  which  the  exact  horizon  is  unknown,  differing  from  all  the 
.species  of  WhitelJa  hitherto  described  and  approaching  somewhat  the  structure 
of  Byssonychia.  This  form  seems  to  represent  a  type  of  Whitella  in  which  the 
nuterior  radiating  plications  become  so  prominent  and  pronounced  that  they  con- 
stitute a  conspicuous  element  in  the  shell,  at  once  suggesting  a  comparison  with 
Byssotiychia. 

Both  valves  of  the  specimen  are  preserved  and  the  right  is  almost  perfect, 
except  for  a  degree  of  wear. 

The  description  follows :  shell  sub-quadrate  in  outline,  ventricose :  umbones 
high,  prominent,  fairly  broad,  carinate,  very  strongly  incurved;  hinge  line  straight, 
turning  abruptly  into  the  almost  vertical  posterior  margin,  which  curves  rather 
sharply  into  the  rounded  basal  margin;  anterior  margin  convex,  slightly  flattened, 
almost  parallel  to  the  posterior  margin,  giving  the  shell  a  sub-quadrate  outline; 
umbonal  ridge  prominent,  posterior,  extending  more  than  half  way  down  the  shell 
before  merging  into  the  general  convexity :  anterior  surface  marked  by  six  well 
defined  radiating  plications;  posterior  to  the  umbonal  ridge  concentric  lines  of 
growth  only ;  post  umbonal  region  concave ;  cardinal  line  relatively  short ; 
escutcheon  broad,  well  defined,  extending  the  full  length  of  the  cardinal  line 
posterior  to  the  beaks;  surface  in  the  anterior  umbonal  region  marked  by  faint 
lines  crossing  the  radiating  plications. 

The  drawing  (Plate  III,  Figure  3)  represents  the  right  valve,  with  a  certain 
amount  of  restoration  in  the  anterior  cardinal  region.  The  left  valve  in  the 
specimen  is  distinctly  higher,  and  the  Ijeak  more  anterior :  it  is  questionable  whether 
this  feature  is  due  to  a  difference  in  the  two  valves  or  to  pressure. 

Dimensions  of  tbe  specimen  figured  are:    length  21  mm.,  height  18.5  mm.. 

thickness   16   mm. 

Locality. — Probably  Don  brickyard,  Toronto. 

Xo.  1002  H.R.,  Royal  Ontario  Museum  of  Paleontology. 

Family       AA^ICULIDAE 
Cenus    Ptkrixfa.  Goldfu.<!.<! 
Pterinea,  GoMfuss.     Petrofaeta  Germaniao  l«s2(5.  p.  1.33;  i1)icl..  Snil  od.,  pt.  2,  186.3,  p.  126. 

The  shells  of  this  genus  are  inequivalve,  and  the  right  valve  is  flat  or  prac- 
tically so.  Both  the  anterior  and  posterior  extremities  are  alate,  the  anterior 
alation  being  short  and  the  posterior  drawn  out.  The  anterior  teeth  are  obscure : 
the  posterior,  of  which  there  are  several,  are  elongate  and  practically  parallel  to  the 
cardinal  margin.  The  posterior  adductor  scar  is  large;  the  anterior  is  small  but 
strong,  and  is  inserted  below  the  anterior  wing.  The  pallial  line  is  simple  and 
there  is  a  byssal  notch  in  the  smaller  valve. 

Of  this  g'^nus  we  have  two  species,  tlie  common  Pterinea  demxsm  and  Plerinea 
cincinnatiensis. 


22  Department  of  Mines  No.  4 

Pterinea  demissa    (Conrad) 
Plate  I,  Figure  28. 

AvicULA  DEMISSA,  Conrad.    Jour.  Acad.  Nat.  Sei.  Philadelphia,  8,  1842,  p.  242,  pi.  13,  fig.  3. 

AvicuLA  DEMISSA,  Hall.    Pal.  New  York  1,  1847,  p.  292,  pi.  80,  figs.  2a,  b. 

AvicuLA  DEMISSA,  BilUngs.     Geol.  Canada,  Geol.  Surv.  Can.,  1863,  p.  215,  fig.  220. 

Pterinea  demissa,  McCoy.     Br.  Pal.  Rocks,  Foss.,  1854,  p.  260,  pi.  1,  fig.  7. 

Caritodens  DEMISSA,  Focrste.     Bull.  Sci.  Lab.  Denison  Univ.,  17,  1914,  p.  269,  pi.  1,  fig.  10: 

pi.  3,  fig.  11. 
Pterixea  DEMISSA,  Foerste.     Geol.  Surv.  Can.,  Mem.  83,  1916,  pp.  9,  20,  23,  24.  31,  42,  44,  45, 

47,  65,  66,  74,  84,  85,  90,  98,  102,  110,  115,    121,  125,130,131. 

133,  134,  135,  138,  139,  143,  144,  145,  149,  150,  153,  154,  157. 

164,  166. 

This  species  is  quite  variable  in  form,  but  the  following  features  appear  to 
be  fairly  constant :  the  posterior  and  anterior  margins  are  approximately  parallel ; 
the  posterior  wing  is  longer  than  the  anterior  wing  and  projects  well  beyond  the 
body  of  the  shell;  the  surface  is  marked  by  sharp  concentric  striae  crowded 
together  on  the  wings  of  the  shell;  there  is  a  distinct  umbonal  ridge  extending 
from  the  beak  toward  the  posterior  margin  and  a  less  prominent  ridge  in  front 
of  the  beaks  toward  the  anterior  margin. 

Specimens  collected  from  this  locality  vary  from  8  mm.  to  almost  50  mm.  in 
length.     The  length  of  the  specimen  figured  is  43  mm.  and  the  height  30  mm. 
Locality. — Humber  River  region,  Toronto. 
Xo.  652  H.R.,  Royal   Ontario   Museum  of  Paleontology. 

Pterinea  cincinnatiensis.  Miller  and  Faher 
Plate  I,  Figures  14  and  15. 

Pterinea  cincinnatiensis.  Miller  and  Faher.     Jour.  Cincinnati   Soc.  Nat.   Hist.,   17,   1894, 

p.  25,  pi.  1,  figs.  11-17. 

From  the  higher  levels  of  the  exposures  on  the  Humber  river  a  number  of 
small  shells  referable  to  the  genus  Pterinea  were  obtained.  These  small  shells 
are  extremely  variable  in  form  and  detail,  and  in  most  cases  are  in  too 
poor  a  state  of  preservation  to  warrant  their  reference  to  described  species.  Some 
of  them,  however,  show  affinities  to  P.  cincinnatie7isis.  That  species,  as  shown 
by  the  type  figures,  is  variable  in  form. 

The  original  description  of  P.  cincinnatiensis,  as  given  by  Miller  and  Faber, 
is  as  follows : 

Shell  oblique,  sub-rhomboidal  in  outline,  with  the  basal  margin  rounded  and  the  posterior 
side  contracted  below  the  point  of  the  wing.  Left  valve  depressed,  convex  in  the  central  part, 
and  flattened  toward  the  alations;  right  valve  nearly  flat,  though  slightly  convex  in  the 
umbonal  region;  hinge  line  straight,  longer  than  the  body  of  the  shell,  though  not  equal  to 
the  height;  anterior  wing  short,  extending,  however,  in  the  older  shells  somewhat  acutely 
beyond  the  margin  of  the  shell ;  posterior  wing  triangular,  extending  in  mature  forms  as  far 
as  the  body  of  the  shell  and  terminating  in  an  acute  point;  surface  of  the  left  valve  marked 
by  fine  concentric  striae  that  become  more  and  more  distant  from  each  other  from  the  beak 
to  the  base.  There  are  no  longitudinal  radii  or  lines.  Surface  of  the  right  valve  smooth 
except  that  a  series  of  wrinkles  on  each  wing  are  directed  obliquely  from  the  cardinal  line 
toward  Die  body  of  the  shell,  but  fade  away  at  the  sulci. 

In  some  of  our  specimens  of  the  left  valve  the  striae  are  clearly  shown  and 
appear  to  become  farther  apart  as  they  approach  the  basal  margin,  therein  agreeing 
with  Miller  and  Faber's  description.     In  some  of  the  specimens  collected  there  is 
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a  strong  ridge  extending  from  the  beak  toward  the  antero-basal  margin.  Never- 
theless, as  there  are  transitions  from  a  sharp  ridge  to  no  ridge  at  all,  it  is  con- 
cluded, until  further  and  stronger  positive  evidence  is  available,  that  this  ridge 
is  due  to  pressure. 

Some  of  these  imperfect  shells  approach  P.  rugatula,  Miller  and  Faber,  but 
the  evidence  is  insufficient  to  justify  the  statement  that  that  species  occurs  in  our 
rocks.  All  these  little  shells,  therefore,  are  provisionally  placed  under  P.  c'lncin- 
natiensis. 

Plate  I,  Fig.  14,  represents  the  best  preserved  left  valve,  in  -which  the  anterior 
ear  is  missing.  Plate  I,  Fig.  15,  shows  the  umbonal  and  posterior  parts  of  a 
broken  specimen  of  the  right  valve. 

Locality. — 2o-foot  level  Humber  River  cut,  Toronto. 

No.  1003  H.R.,  Royal   Ontario   Museum  of  Paleontology. 

Family  AMBONYCHIIDAE 
Genus  Byssoxychia,   Ulrich 
Byssonychia,  VIricJt.     Geol.  Surv.  Ohio,  7,  189.3,  p.  629;    Geol.  Minn.,  3,  pt.  2,  1897,  p.  498. 

In  this  genus  there  is  a  well  defined  byssal  opening  in  the  upper  half  of  the 
anterior  side.  There  is  a  posterior,  but  no  anterior  alation.  The  hinge  carries 
several  small  cardinal  teeth  and  generally  two  or  three  slender  lateral  teeth  near 
the  posterior  extremity.  A  striated  ligamental  area  is  present.  The  posterior 
adductor  impression  is  large  and  is  situated  a  little  behind  the  centre  of  the 
valves.     There  is  a  simple  pallial  line  which  terminates  in  the  rostral  cavity. 

Of  this  genus  we  have  four  established  species  in  our  rocks,  B.  radiata,  B. 
praeciirsa,  B.  alrcolafa,  and  B.  vera.    A  new  variety  of  B.  vera  has  been  added. 

Byssoxychia  radiata,  (Hall) 
Plate  IV,  Figure  3. 

Amboxychia  radiata.  noil.     Pal.  Xcw  York,  1,  1847.  p.  292,  pi.  SO,  figs.  4a4. 
Amboxychia  radiata,  Billinf/.s.     Can.  Xat.  Geol.,  1,  1856,  p.  44,  fig.  7. 
AMBONvrHiA  RADIATA,  Billin(;.<i.     Geol.  Canada,  Geol.  Surv.  Can.,  1863,  p.  215,  fig.  219. 
Ambonychia  RADIATA,  Chapman.     Can.  Jour.,  n.s.   7,   1862,   p.  166,  fig.   110;    ibid.,  8,   1863, 

p.  206,  fig.  205. 
Ambonychia  radiata,  Chapnwn.     Expo.';.  Min.  Geol.,  Canada,  1864,  p.  120,  fig.  110,  p.   178, 

fig.   205. 
Ambonychia  radiata,  Nicholson.     Rep.  Pal.  Prov.  Ontario,  pt.  2,  1875,  p.  35,  fig.  11. 
Byssonychia  radiata,  ririch.     Geol.  Minn.  3,  pt.  2,  1897,  p.  477,  text,  fig.  35  VI. 
Byssonychia  radiata,  Focrste.     Geol.  Surv.  Can.,  Mem.  83,  1916,  pp.  6,  7,  9,  15,  19,  20,  24, 

25,  31,  32,   35,  36,   .38,  42,  44,  45.  51,  53,  55,  56,  64,  66,   75, 

85,  88,  102,  111,  115,   116,  121,  122.  129,  130,  134,  135,  138, 

139,  144,  149,  151,  153,  154,  164,  166. 
Byssoxychia   radiata,   Focrste.     Bull.    Sci.   Lab.    Denison   Univ.,    17,    1914,    p.    273,   pi.    3, 

fig.s.  12a-c. 

Hall  gives  as  his  description  of  this  species  the  following: 

Equivalve,  obliquely  obovate,  extending  into  acute  curving  beaks;  anterior  slope  nearly 
straight  above,  and  rounded  below;  posterior  slope  oblique,  scarcely  alate;  surface  marked 
by  25  to  40  st'^ong  simple  radii,  which  are  crossed  by  fine  concentric  striae;  radii  flattened 
tipon  the  top;  the  intermediate  spaces  are  regularly  concave  grooves,  narrower  than  the  radii 
and  marked  by  the  concentric  striae. 
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While  the  great  majority  of  the  numerous  specimens  collected  conform  more 
or  less  closely  to  the  above  description-  there  is  one  specimen  which  by  reason  of 
a  peculiarity  merits  a  short  account.  This  specimen  alone  has  been  figured.  It 
will  l)e  understood  that  the  ordinary  type  differs  from  the  figure  in  that  the  plica- 
tions extend  to  the  beak  and  are  not  interrupted  as  shown. 

In  the  specimen  figured  there  are  about  35  radiating  striae.     It  is  peculiar 

ill  the  possession  of  an  impressed  line,  which  runs  across  the  shell  from  a  point 

on  the  anterior   margin   about    12   mm.   below  the   beak,   describes   an   irregular 

elliptic  curve  and  terminates  on  the  wing  at  a  point  about  11  mm.  below  the  beak. 

Above  this  impressed  line  the  anterior  three-fourths  of  the  shell  is  devoid  of  striae. 

On  the  posterior  fourth  the  striae  cross  the  impressed  line  and  converge  to  a  point 

on  the  wing,  near  the  beak.     The  impression,  as  well  as  the  cast,  is  available,  and 

a  careful  examination  of  both  indicates  that  the  surface  has  not  been  subsequently 

affected,  above  the  impressed  line.     The  peculiarity,  therefore,  probably  existed  in 

life,  but  its  significance  is  hard  to  judge  from  a  single  specimen.     Measurements 

for  the  shell  figured  are:  length  30  mm.,  height  43  mm. 
Locality. — 5-foot  level  Humbervale  quarry,  Toronto. 
No.  1001  H.R.,  Royal  Ontario  Museum  of  Paleontology. 

Byssonychia  praecursa,  Ulrich 
Plate  I,  Figure  27. 

Byssonychia  praecursa,  Ulrich.     Geol.  of  Ohio,  7,  1893,  p.  633,  pi.  45,  figs.  1  and  2. 
Byssoxychia  praecursa,  Ulrich  var.  Foerste.     Geol.  Surv.  Can.,  Mem.  83,  1916,  p.  125. 

B.  praecursa  is  very  closely  related  to  B.  radiata  and  differs  from  that  species 
chiefly  in  the  flattening  of  the  anterior  side;  it  is  also  somewhat  narrower  across 
the  central  part  of  the  valves. 

In  the  specimen  herein  figured  the  beak  is  somewhat  sharper  and  the  hinge 
line  shorter  than  in  the  type  figure,  but  it  is  essentially  the  same  form. 

Foerste,  on  page  75  of  "  Upper  Ordovician  Faunas  of  Ontario  and  Quebec " 
lists  Bi/ssonychia  radiata  horealis  from  rocks  in  the  vicinity  of  Weston.  The  type 
is  in  the  possession  of  the  Geological  Survey  at  Ottawa,  and  the  label  accompany- 
ing it  has  been  changed  from  "  Byssom/cliia  radiata  borealis"  to  "Byssonychia 
praecursa  horealis."  As  it  was  not  possible  to  compare  our  specimens  of  Byssony- 
chia, praecursa  with  the  above  mentioned  type,  and  as  no  figure  or  description  has 
yet  been  published,  I  am  not  in  a  position  to  say  whether  this  variety  occurs  in 
our  collections  or  not. 

Byssonychia  alveolata^  Ulrich 
Plate  IV,  Figures  1  and  2. 

Byssonychia  alveolata,  Ulrich.     Geol.  of  Ohio,  7,  1893,  p.  631,  pi.  48,  figs.  1-3. 
Ulrich  describes  the  species  as  follows : 

Shell  of  medium  size,  moderately  convex,  obliquely  acuminate-ovate,  wider  than  usual, 
with  the  basal  half  of  the  outline  semi-circular ;  cardinal  margin  somewhat  shorter  than  the 
middle  lengtli  of  the  shell ;   umbones  full,  beaks  but  little  incurved,  separated ;    ligamental 
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area  very  large ;  beneath  the  beaks  the  anterior  side  is  impressed,  forming  an  obscurely 
defined  subcordate  lunule,  in  the  lower  part  of  which  the  byssal  opening  is  situated.  Surface 
marked  by  about  50  rounded  radiating  costae. 

Tliis  species  is  at  once  differentiated  from  B.  radiaia,  B.  praecursa,  and  B. 

vera,  b}'  the  Avide  ligamental  area. 

The  specimens  from  which  the  drawings  liave  been  made  are  very  imperfect, 

particular!}'  that  of  the   right  valve.     In   consequence   the   outline   is   not   to   be 

regarded  as  definitely  determined. 

Locality. — 16-foot   level   Humbervale   quarry,   Toronto. 
Xo.  983  H.R..   Royal    Ontario    Museum   of   Paleontology. 

Byssoxyciiia  vera,  Ulrich 
Plate  I,  Figures  23  and  34. 

By.ssoxychia  vera,  Ulrich.     Geol.  Surv.  Ohio,  7,  1893,  p.  629,  figs,  a,  b,  c. 

Amboxychia  cixcixxatiensis,  Miller  and  Fahcr.     Jour.  Cincinnati  Soc.  Nat.  Hist.,  17,  1S94, 

p.  24,  pi.  1,  figs.  8-10. 
Byssoxychia  vera,  Foerste.     Geol.  Surv.  Can.,  Mem.  83,  1916,  pp.  24,  25,  88. 

Miller  and  Faber's  description  of  this  species  is  as  follows : 

Shell  below  the  medium  size  and  more  or  less  subacutely  ovate  in  outline,  varying  a 
little  in  the  extent  of  the  wing  bearing  the  lateral  teeth  in  the  different  specimens.  Posterior 
side  only  slightly  winged  and  rounding  into  the  base  below.  Anterior  border  of  the  valves 
truncated  below  the  beaks,  where  there  is  a  moderately  large  byssal  opening,  and  below  this 
the  valves  very  gently  round  into  the  base.  Base  evenly  rounded.  TJmbones  low,  sub- 
angular,  below  which  the  valves  are  depressed  convex.  Beaks  slightly  incurved,  pointed, 
terminal  and  extending  beyond  the  cardinal  teeth  and  hinge.  Surface  marked  by  tolerably 
fine  radiating  striae  and  occasional  concentric  lines  of  growth. 

B.  vera  closely  resembles  B.  radiaia.  but  differs  in   the  greater  number   of 

striae,  there  being  about  50  in  B.  vera;    it  also  differs  in  the  shorter  hinge  line. 

more  evenly  convex  valves,  and  shorter  byssal  opening.     It  is.  moreover,  a  smaller 

shell. 

The  specimen  here  figured  resembles  closely  Ulrich's  figures.^ 

Another  specimen  from  the  same  locality  is  very  similar  in  outline  to  Miller 

and  Faber's  figure.-      Measurements  for  the  specimen  figured  are:  lengtli  20  mm.. 

height  30.5  mm. 

Locality. — 6-foot  level   Humbervale  quarry,   Toronto. 
Xo.  985  H.R..   Royal   Ontario   Museum   of   Paleontology. 

Byssoxychia  yeka  var.  plaxa,  var.  nov. 
Plate  T.  Figure  2G. 

In  the  Toronto  district  tlicre  occurs  a  slu>ll  which  is  apparently  of  the  same 
species  as  the  one  described  above.  It  is,  however,  much  flatter,  the  convexity  of 
a  single  valve  being  not  more  than  4  mm.,  as  opposed  to  8  mm.  in  the  type.  This 
shallowness  results  in  the  anterior  margin  being  less  strongly  truncated  below  the 
beaks.     Despite  this  peculiarity,  the  identity  in  general  form,  number  of  plica- 

^  Geol.  Surv.  Ohio,  7,  1893,  p.  629,  figs,  a  and  b. 

=■  Jour.  Cincinnati  Soc.  Nat.  Hist.,  17,  1894,  p.  24,  pi.  1,  fig.  8. 
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tions,  and  length  of  the  hinge  line,  with  B.  vera  indicates  that  the  two  are 
co-siDecific.  The  pronounced  flattening  above  referred  to,  however,  seems  to  justify 
the  making  of  a  new  variety  to  receive  this  shell. 

The  dimensions  of  the  specimen  figured  are  as  follows:  length  18  mm.,  height 
ol  mm. 

Locality. — Humber  Eiver,  Toronto. 

No.  345  H.B.,  Royal  Ontario   Museum  of  Paleontology. 

Family  LYRODESMIDAE 
Genus  Lyrodesma,  Conrad 
Lykodessia,  Conrad.     Ann.  Geol.  Rep.  New  York,  18-11,  p.  51. 

In  this  genus  the  length  of  the  shell  is  greater  than  the  height.  The  beaks 
are  small  and  situated  anterior  to  the  central  part  of  the  shell.  The  posterior 
umbonal  ridge  is  prominent  and  often  angular.  The  surface  is  concentrically 
striated,  and,  in  the  majority  of  the  species,  the  post-cardinal  slope  is  marked  with 
radiating  lines.  The  thick  hinge  plate  carries  from  six  to  eight  prominent  sub- 
equal  crenulated  teeth,  radiating  regularly  from  the  beak.  The  posterior  adductor 
sear  is  larger  than  the  anterior,  and  there  are  two  pairs  of  small  pedal  muscles. 
The  pallial  line  is  slightly  sinuate  posteriorly. 

The  collections  contain  a  considerable  number  of  shells  of  this  genus  that  fall 
naturally  into  three  groups,  distinguished  chiefly  by  the  differences  in  relative 
height  and  length.  The  well  known  and  most  common  species,  L.  poststriatum, 
is  intermediate  in  this  respect.  A  more  elongated  form  is  described  below  as  a 
now  variety,  and  a  shorter  form  is  referred  to  L.  cincinnaiiense. 

Lyrodesma  posTSTRiATU]\r    (Emmons) 
Plate  IV,  Figure  o. 

NucuLiTES  POST-STRIATUS,  Eimnons.     Nat.  Hist.  New  York,  Geol.,  2,  1842,  p.  399,  text  fig.  4. 
NucULA  POSTSTRIATA,  Hall.     Pal.  New  York  1,  1847,  p.  301,  pi.  82,  figs.  10a,  b. 
Lyrodesma  poststriata,  Billings.    Geol.  Sur.  Can.,  1863,  p.  176,  figs.  167a,  b. 
Lyrodesma  poststriata,  Nicholson.    Rep.  Pal.  Prov.  Ontario,  pt.  2,  1875,  p.  36,  fig.  lib. 
Lyrodesma  poststriatum,  Foerste.     Bull.  Sci.  Lab.  Denison  Univ.,  17,  1914,  p.  306. 
Lyrodesma  poststriatum,  Foerste.     Geol.  Surv.  Can.,  Mem.  83,  1916,  pp.   7,  9,  42,  50,  53, 

55,  64,  65,  75,  85. 

L.  poststriatum  is  a  common  fossil  in  this  district.  While  a  small  amount  of 
variation  appears  in  different  specimens,  they  all,  nevertheless,  agree  fairly  closely 
with  the  following  description :  ventral  margin  regularly  rounded,  turning 
sharply  upwards  to  both  the  posterior  and  anterior  extremities;  anterior  extremity 
broadly  curved ;  posterior  extremity  obliquely  truncated,  meeting  the  cardinal 
line  at  an  angle  of  about  165°;  umbonal  ridge  slightly  sigmoid,  prominent, 
extending  from  the  beak  to  the  postero-basal  margin ;  surface  of  the  post-cardinal 
slope  marked  by  about  six,  in  some  specimens  eight,  strong  radiating  striae,  fol- 
lowed by  finer  fascicles  and  crossed  by  fine  concentric  markings.  The  hinge  plate 
carries  eight  typical  lyrodesmoid  teeth.  Casts  of  the  interior  are  marked  an- 
teriorly by  a  depression  extending  obliquely  downward  from  the  beak  for  a  dis- 


1920  The  Stratigraphy  and  Paleontology  of  Toronto  and  Vicinity  27 

tance  of  from  three  to  four  millimetres.     Measurements  of  the  specimen  figured 
are:    length  21  mm.,  height  15  mm. 

Locality. — Don  brickyard,  Toronto. 

No.  553  H.R.,  Royal  Ontario   Museum  of  Paleontology. 

Lyrodesma  poststriatum  elongatum^  var.  nov. 
Plate  IV,  Figure  4. 

The  variety  differs  from  the  type  of  the  species  chiefly  in  its  more  elongated 
form;  the  ratio  of  height  to  length  in  L.  poststriatum  is  from  1:  1.4-1  to  1: 1.56, 
whereas  in  this  case  it  is  from  l:1.77tol:1.81.  The  anterior  outline  is  straighter 
and  the  posterior  cardinal  margin  is  not  deflected  downward  as  in  L.  poststriatum. 
Tills  form  is  not  common,  but  the  collections  contain  a  large  number  of  Ivro- 
desmoid  teeth  which  may  possibly  be  referable  to  this  variety. 

The  measurements  for  the  specimen  figured  are :  length  28.5  mm.,  height 
16.5  mm. 

Locality. — 17-foot   level   Humber   River   cut,   Toronto. 
No.  998  H.R.,  Royal   Ontario   Museum  of  Paleontology. 

Lyrodesma  cixcinnatiense.  Hall 
Plate  IV,  Figure  7. 

Lyrodesma  cincixxatiexsis,  Hall.     24th  Rep.  New  York  State  Cab.  Nat.  Hist.,  1872,  p.  227, 

pi.  7,  fig.  28. 
Lyrodesma  cixcixxatiexsis,  Hall  and  Whitfield.     Geol.  Surv.  Ohio,  Pal.  2,  1875,  p.  82,  pi.  1, 

fig.  25. 

A  species  of  Lyrodesma  occurs  which  differs  from  L.  poststriatum  in  the 
shorter  form,  the  ratio  of  height  to  length  being  about  1 : 1.2.  The  anterior 
extremity  is  regularly  rounded,  curving  into  the  more  broadly  rounded  basal 
margin  which  is  obtusely  pointed  at  the  postero-basal  angle.  The  umbonal  ridge 
is  sub-angular,  extending  from  the  beak  to  the  postero-basal  margin.  The  car- 
dinal slope  is  narrow  and  is  marked  in  most  cases  by  eight  or  nine  strong  radiating 
striae,  although  in  one  specimen  there  are  but  five  or  six.  The  number  of  crenu- 
lated  teeth  given  for  this  species  is  six.  It  cannot  be  stated  with  certainty  that 
this  number  holds  for  the  shells  here  referred  to  this  species,  the  identification 
being  based  upon  external  form.  However,  one  impression  is  observed,  the  hinge 
plate  of  which  carries  six  distinct  teeth,  with  indications  of  two  more. 

The  measurements  of  the  specimen  here  figured  are:   length  16  mm.,  height 

14.5  mm. 

Locality. — Humber   River   region,    Toronto. 

No.  986  H.R.,   Royal   Ontario   Museum   of   Paleontology. 

Family  MODIOLOPSIDAE 
Genus  Colpomya,  Ulrich 
Colpomya,  Vlrich.     Geol.  Surv.  Ohio,  7,  1893,  p.  659;    Geol.  Minn.  3,  pt.  2,  1897,  p.  522. 

The  distinctive  external  characteristics  of  this  genus  are  the  prominent 
strongly  cont;x  umbonal  ridge  and  the  very  distinct  mesial  sulcus.  These  charac- 
teristics separate  the  genus  externally  from  the  closely  related  genera  Modiolopsis. 


28  Department  of  Mines  No.  4 

Modiolodon,  and  OrtJiodesma.  Internally  Colpomya  is  characterized  by  its  pecu- 
liar dentition.  The  hinge  plate,  which  is  thin  behind  the  beaks  and  much  heavier 
in  front  of  them,  is  straight  and  long.  A  tooth-like  projection  from  beneath  the 
beak  of  the  right  valve  fits  into  a  corresponding  depression  in  the  left  valve. 
Beneath  this  depression  a  strong  process  projects  downward,  backward,  and  toward 
the  right  valve ;  its  upper  part  fits  into  a  socket  on  the  anterior  side  of  the  tooth 
of  the  right  valve,  while  its  lower  end  curves  under  that  tooth.  The  adductor  scars 
are  large,  the  anterior  strongly  defined  and  the  posterior  faintly  impressed.  The 
pal  Hal  line  is  simple. 

Of  this  genus  but  one  species  has  been  identified  from  our  collections. 


C0LP03*rYA  FABA  PUSILLA,  Focrstc 

Plate  V.  Figure  2. 

COLPOMYA  FABA  PusiLLA,  Foevstc.     Bull.  Sci.  Lab.  Dc7iison  Univ.,  Vol.  17,  1914,  p.  275,  fig.  10: 

pi.  3,  figs.  4a-b. 
MouiOLOPSis  FABA,  IlaU.     Pal.  New  York  1,  1847,  pi.  82,  figs.  4a-lj. 
COLPOMYA  FABA  PUSILLA,  Focrstc.     Gool.  Surv.  Call.,  Mem.  83^  1916,  pp.  fi,  9,  42. 

Foerste  describes  this  variety  in  the  following  terms: 

Greatest  length  of  largest  specimens  known  about  10  mm.,  cardinal  margin  straight  for 
a  distance  of  about  .5  mm.  posterior  to  the  beak,  rounding  into  the  oblique  posterior  margin 
of  the  shell.  There  is  considerable  variation  in  the  obliquity  of  this  posterior  margin;  in  the 
shells  having  a  more  vertical  posterior  margin,  the  length  of  the  straight  hinge  line  posterior 
to  the  beak  may  equal  nearly  6  mm.,  while  in  the  shells  having  a  strongly  oblique  posterior 
margin  tlie  straiglit  hinge  line  may  extend  but  slightly  more  than  4  mm'  beyond  the  beak. 
Mesial  sulcus  strongly  defined  from  the  beak  to  the  basal  margin,  its  deepest  part  forming 
an  angle  of  about  70  degrees,  varying  in  some  shells  to  60  degrees,  with  the  cardinal  outline. 
Anterior  to  the  mesial  sulcus  the  shell  is  only  moderately  convex.  Posterior  to  this  sulcu.s. 
however,  along  the  umbonal  ridge,  the  shell  is  strongly  convex,  this  convexity  becoming 
almost  angular  toward  the  beak.  The  angle  between  the  nmbonal  ridge  and  the  cardinal 
margin  varies  usually  between  40  and  45  degrees.  Anterior  margin  more  narrowly  rounded, 
extending  about  2  mm.  anterior  to  the  beak. 

Maximum  length  measured  diagonally  10  mm.,  height  posteriorly  between  5.5  and  6  mm., 
height  at  the  beak  about  4.5  mm.,  but  varying  from  a  liltle  less  to  a  little  more  than  this 
height ;  convexity  of  the  single  valve,  about  1.75  mm.  in  shells  showing  the  strongest  convexity. 

Surface  with  very  fine  concentric  striae,  visible  under  a  lens.  Interior  with  a  small 
muscular  scar  near  the  upper  anterior  margin;  hinge  unknown,  and  hence  the  generic  refer- 
ence is  based  merely  upon  the  general  appearance  of  the  exterior  of  the  shell 

Compared  with  t.-ypical  Colpomya  faia,  the  valves  of  Colpomya  pusilla  are  relatively 
higher  posteriorly  and  lower  at  the  beak,  owing  to  the  stronger  divergence  of  the  basal 
margin  from  the  cardinal  outline,  amounting  frequently  from  30  to  35  degrees.  The  beak 
pro.iects  more  distinctly  above  the  cardinal  margin,  and  the  cardinal  part  of  the  anterior 
margin  rises  more  nearly  to  the  level  of  the  straight  cardinal  outline  of  the  shell  posterior 
to  the  beak.  The  mesial  sinus  begins  at  the  beak  as  a  depression  near  the  middle  of  the 
umbones ;  it  tends  to  be  more  oblique  than  in  Colpomya  faba,  but,  as  a  matter  of  fact,  the 
Lorraine  form  is  scarcely  distinguishable  from  the  Trenton  types. 

This  little  shell  is  quite  variable  in  outline  in  different  specimens,  but  the 

straight,  somewhat  alate,  posterior   cardinal  margin,  the   sharply   defined  mesial 

sulcus,  and  the  marked  convexity  of  the  shell  between  the  mesial  sulcus  and  the 

post-umbonal  slope,  remain  constant  features. 

The  measurements  of  the  specimen  figured  are :   length  7  mm.,  height  4  ram. 

Locality. — Below  S-foot  level  Don  brickyard,   Toronto. 
No.  980  H.R.,   Royal    Ontario   ]\Iuseum   of   Paleontology. 
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CoLPOMYA  FABA    {Emmoiis) 

XucuLiTES  FABA,  Evimoiis.     Nat.  Hist.  Xew  York,  Geol.  2,  1842,  p.  385,  fig.  5. 
MODiOLOPSis  FABA,  Eall.     Pal.  New  York  1,  1847,  p.  158,  pi.  35,  figs.  6a-d. 
Cymatonota,  Ulrich.     Geol.  Surv.  Ohio,  7,  1893,  p.  661. 
COLPOMYA  FABA,  Foerste.     Geol.  Surv.  Can.,  Mem.  83,  1916,  pp.  51,  55,  75. 

Foerste  mentions  C.  faha  as  occurring  in  a  river  bank  near  Weston,  three 
miles  northwest  of  Toronto.  After  a  careful  examination  of  the  many  specimens 
in  our  collections,  I  have  found  none  which  do  not  with  greater  probability  fall 
under  the  variety  described  above. 

Genus  Cymatoxota^  Ulrich 
Cymatonota,  Ulrich.     Geol.  Surv.  Ohio,  7,  1893,  p.  661. 
Ulrich  describes  this  genus  as  follows: 

Elongate  solen-like  shells,  gaping  more  or  less  at  both  ends,  with  the  hinge  line  long  and 
extending  in  a  straight  line  anterior  and  posterior  to  the  small  beaks:  ventral  and  dorsal 
margins  subparallel.  Hinge  plate  very  thin,  edentulous ;  valves  united  by  a  delicate  linear 
external  ligament  seemingly  extending  the  full  length  of  the  hinge.  Test  very  thin,  marked 
externally  with  fine  concentric  lines,  and  on  each  side  of  the  hinge  line  by  short  wave-like 
furrows.  Pallial  line  and  muscular  scars  so  faintly  marked  that  even  in  the  best  preserved 
specimens  they  cannot  be  made  out  with  certainty. 

Shells  of  this  genus  are  fairly  common  in  most  of  the  horizons  examined : 
they  seem  to  belong  to  four  species. 

Cymatoxota  pholadis    (Conrad) 
Plate  IT,  Figure  6. 

Pterixea  pholadis,  Conrad.     2nd  An.  Rep.  Geol.  Sur.  Xew  York,  1838,  p.  118. 

Orthoxota  pholadis,  EoU.     Pal.  New  York,  1,  1847.  p.  299,  pi.  82,  fig.  6. 

Orthonota  parallela,  Billings.     Geol.  Canada,  Geol.  Surv.  Can.,  1863,  p.  216,  fig.  224. 

Cymatonota  pholadis,  Ulrich.     Geol.  Surv.  Ohio,  7,  1893,  p.  663. 

Cymatonota  pholadis,  Foerste.    P>ull.  Sci.  Lab.  Denison    Univ.,  17,  1914,  p.  291.  pi.  3,  fig.  7. 

Cymatonota  pholadis,  Foerste.    Geol.  Surv.  Can.,  Mem.  83,  1916,  pp.  9,  38,  51,  53,  55,  64. 

Conrad's  description  as  quoted  by  Hall  follows : 

Shell  profoundly  elongated,  ventricose;  doisal  and  basal  margins  parallel;  posterior 
side  rugose  or  with  short  undulations  near  the  dorsal  margin.  Length  one  and  three- 
quarter  inches. 

Hall  also  states  that  it  resemljles  Orthonohi  parnlloJa  ])ut  is  much  more  elongated 
and  proportionately  narrower.     Flrich  refers  to  thi<  species  as  follows: 

Cymatonota  pholadis,  or  at  any  rate  a  form  tliat  we  identify  witli  Conrad's  Orthonota 
pholadis,  is  closely  related  and  associated  in  the  same  beds. with  Cymatonota  recta.  It  is, 
liowever,  a  more  elongate  shell,  the  length  being  quite  five  times  the  height,  while  its  valves 
are  more  convex,  giving  the  entire  shell  a  subcylindrical  appearance  that  is  quite  foreign 
to  C.  recta.^ 

This  species  differs  further  from  C.  recia  in  that  the  aiiterior  end  is  more 
shar])ly  rounded,  the  beaks  smaller,  the  uml)onal  ridge  slightly  ])etter  developed, 
and  the  oblique  folds  on  the  cardinal  margin  much  more  conspicuous  than  in 
C.  recia. 

»Geol.  of  Ohio,  7,  1893,  p.  663. 
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In  connection  with  this  species  Foerste  makes  the  following  remarks  :^ 

In  "view  of  the  fact  that  Cymatonota  yJioladis  and  Cymatonota  parallela  both  come  from 
the  same  type  locality,  i.e.  Pulaski,  and  that  specimens  referred  to  the  latter  are  common 
while  no  other  specimen  having  the  exact  dimensions  of  C.  pholadis  have  ever  been  found  in 
New  York  subsequent  to  the  original  description,  it  becomes  pertinent  to  inquire  if 
Cymato)iota  pholadis  may  not  have  been  an  aberrant  specimen  of  Cymatonota  parallela.  In 
the  absence  of  the  type  of  Cymatonota  pholadis,  which  had  been  lost  apparently  even  before 
Hall  wrote  his  work,  this  question  cannot  be  answered  with  absolute  certainty,  but  it  is 
extremely  probable  that  the  type  of  this  species  was  merely  a  compressed  specimen  of  the 
species  later  described  by  Hall  as  Orthonota   (Cymatonota)   parallela. 

From  material  collected  from  this  district  there  appear  to  be  two  distinct 
species,  one  having  a  height  of  one-quarter  its  length,  and  the  other  a  height  of 
one-third  its  length.  The  more  elongate  specimens  are  herein  referred  to  C.  pho- 
ladis, although  they  show  a  relationship  of  1:4,  whereas  Conrad's  figure  indicates 
a  relationship  of  1:5.  It  is  possible  that  Conrad  was  dealing  with  an  unusually 
elongate  specimen.  This  opinion  is  strengthened  by  the  fact  that  in  the  collec- 
tions of  the  Royal  Ontario  Museum  of  Palaeontology  there  is  a  specimen,  'Ko.  IT-t 
R.S.,  which  has  almost  exactly  the  proportions  indicated  by  Conrad's  figure. 
Further,  its  total  length  is  only  4  mm.  less  than  that  of  the  specimen  figured  by 
Conrad  (41  to  45  mm.). 

The  form  figured  by  Billings  and  called  by  him  OrtJionota  parallela  agrees  in 
all  essentials  with  the  form  here  called  Cymatonota  'plioladis.- 

The  sjDecimen  figured  herein  resembles  very  closely  Foerste's  figure,  the 
dimensions  and  outline  being  practically  identical.^  In  the  text  accompanying 
this  figure,  Foerste  describes  the  specimen  as  follows : 

Basal  margin  straight,  nearly  parallel  to  the  cardinal  margin.  Posterior  margin 
oblique.  Concentric  striae  below  and  anterior  to  the  umbonal  ridge.  This  ridge  is  distinct 
anteriorly  but  becomes  more  rounded  posteriorly.  Oblique  folds  or  undulations  along  the 
hinge  line  conspicuous. 

The  dimensions  of  the  specimen  figured  herein  are :    length  32  mm.,  height 
at  beak  8  mm.,  height  posteriorly  9  mm. 
Locality. — Don  brickyard,   Toronto. 
Xo.  995  H.R.,  Royal  Ontario   Museum  of  Paleontology. 

Cymatonota  pakallela    {Hall) 
Plate  IV,  Figures  10  and  11. 

Orthonota  parallela.  Ball.     Pal.  New  York  1,  1847,  p.  299,  pi.  82,  figs.  7b-e  (not  7a,  d). 
Cymatonota  parallela,  Foerste.     Geol.  Surv.  Can.,  Mem.  83,  1916,  pp.  8,  9. 

Hall's  original  description  of  this  species  is  as  follows : 

Shell  extremely  elongated  and  very  narrow;  anterior  extremity  rounded,  and  contracted 
just  forward  of  the  beaks;  cardinal  margin  straight  or  gently  arched;  posterior  extremity 
rounded,  broader  than  the  anterior ;  basal  margin  slightly  arcuate ;  beaks  near  the  anterior 
extremity  having  an  obscure  carina,  extending  obliquely  towards,  but  not  reaching,  the 
posterior  basal  margin;  surface  marked  by  fine  concentric  striae  and  a  few  oblique  strong 
wrinkles  along  the  dorsal  margin. 


>  Bull.  Sci.  Lab.  Denison  Univ.,  17,  1914,  p.  292. 

■'  Billings,  Geol.  Canada,  Geol.  Surv.  Can.,  1863,  p.  216,  fig.  224. 

•Bull.  Sci.  Lab.  Denison  Univ.,  17,  1914,  pi.  I,  fig.  14. 
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This  shell  bears  considerable  resemblance  to  0.  plwladis,  but  is  less  extended,  and  has 
a  greater  width.  The  width  in  this  species  is  fully  one-third  the  length,  while  in  the  figure 
of  0.  plwladis  the  width  is  less  than  one-fourth  the  length.  In  specimens  which  are  imbedded 
in  shale  and  much  compressed,  the  surface  is  regularly  convex,  and  the  oblique  elevated 
carina  becomes  obsolete.  The  cast  is  smooth,  with  scarcely  any  evidence  of  the  oblique 
folds  on  the  cardinal  margin. 

Ill  regard  to  Hall's  statement  that  the  cast  is  smooth  it  is  pertinent  to  remark 
that  the  casts  figured  as  7a  and  7d,  plate  82  of  his  work,  are  not  casts  of  Orthonofa 
(Cymatonota)  parallela,  and  that  his  statement  in  this  respect  must,  therefore, 
be  disregarded.  Figs.  7b  and  7c  are  of  Orthonofa  (Cymatonota)  parallela.  After 
examining  the  original  Dr.  Foerste  states  that  figure  7c  of  the  above  work  sliould 
be  prolonged  in  the  lower  part  of  its  posterior  margin. 

The  specimen  represented  by  Plate  IV,  Figure  10,  is  a  somewhat  compressed 
right  valve  imbedded  in  arenaceous  shale.  It  resembles  Hall's  figure,  amended 
as  above  by  Foerste,  and  has  the  following  dimensions :  length  19  mm.,  height 
G  mm. 

In  his  "  Lorraine  Faunas  of  New  York  and  Quebec  "  Dr.  Foerste  refers  to  a 
species  of  Cymatonota  from  a  locality  a  mile  east  of  Pulaski,  in  the  following 
words : 

Concentric  striations  most  distinct  along  the  anterior  third  of  the  shell,  becoming 
broader  and  sharply  defined  posteriorly.  Along  the  umbonal  ridge  and  posterior  cardinal 
slopes,  the  concentric  striae  usually  are  faint. 

Our  collections  contain  one  specimen,  represented  by  Plate  IV,  Figure  11.  to 
which  this  description  of  the  striations  applies  very  well.  The  shell  is  mucli 
less  compressed  than  in  the  specimen  shown  in  Figure  10;  it  has  a  more  marked 
convexity  and  a  more  prominent  umbonal  ridge.  The  cardinal  folds  are  most 
strongly  defined  for  a  distance  of  11  mm.,  becoming  lower  and  broader  posteriorly. 
The  dimensions  of  the  specimen  are :  length  16  mm.,  height  at  beak  6  mm.,  height 
posteriorly  6.5  mm. 

In  both  specimens  figured  the  ratio  of  height  to  length  is  about  1 :  3.  a  pro- 
portion stated  by  Hall  to  maintain  in  C.  parallela.  The  decided  difl^erenee  in  this 
respect  shown  by  the  specimens  herein  referred  to  C.  pholadis  tends  to  confirm 
Hall's  opinion  as  to  the  distinctness  of  the  two  species.  A  further  confirmation 
is  found  in  the  observation  that  the  specimens  of  C.  parallela  occur  at  Toronto  in 
higher  levels  than  C.  pholadis. 

It  is  worthy  of  note  also  that  all  our  specimens  of  this  species  are   muoli 
smaller  than  the  type,  the  greatest  length  observed  being  19  mm. 
Locality. — 4-foot  level,  old  shale  pits,  Larabton  (Figure  10). 

Humber  river,  Toronto  (Figure  11). 
Xos.  981  and  982  H.K.,  Royal  Ontario  Museum  of  Paleontology. 

CY:\rAT0X0TA  EF.CTA,  Ulricli 
Plate  IV,  Figure  8. 

Cymatonota  recta,  Ulrich.     Geol.  Surv.  Ohio,  7.  189.3,  p.  662,  pi.  5.5,  figs.  8  and  9. 
Cymatokota  kecta,  Foerste.     Geol.  Surv.  Can.,  Mem.  S?,,  1916,  pp.  42,  45,  47. 

Ulrich's  description  of  C.  recta  depends  for  its  value  largely  on  the  compari- 
sons which  he  draws  with  other  species  of  the  genus.     A  brief  description  of  the 
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species,  founded  on  our  Toronto  material,  follows :  shell  elongate,  with  dorsal 
and  ventral  margins  parallel;  height  to  length  3:11;  anterior  end  rather  uni- 
formly rounded;  posterior  margin  oblique:  ))eaks  not  very  prominent,  situated 
about  one-fifth  of  the  length  of  the  shell  l^ehind  the  anterior  extremity;  umbonal 
ridge  and  mesial  sulcus  but  slightly  developed;  ventral  margin,  except  at  the  ends, 
perfectly  straight.     Dimensions :   length  44  mm.,  height  13  mm. 

Compared  with  C.  typicalis,  Ulrich,  the  length  is  relatively  greater,  the 
anterior  margin  is  more  uniformly  rounded  and  the  posterior  margin  straighter 
above,  causing  a  sharper  post-cardinal  angle;  the  umbones  are  smaller  and  not  so 
distinct  from  the  cardinal  region  on  each  side  of  them.  The  chief  difference,  how- 
ever, consists  in  the  much  slighter  development  of  the  uml)onal  ridge  and  mesial 
sulcus. 

C.  recta  is  not  uncommon  in  the  Toronto  district,  and  occurs  in  both  the  Don 
and  Humber  valleys. 

Locality. — Don   brickyards,    Toronto. 

No.  654  H.R.,  Royal  Ontario  Museum  of  Paleontology. 

Cymatonota  lenioe,  Foerste 
Plate  IV,  Figure  13. 

Cymatonota  senior,  Foerste.     Bull.  Sci.  Lab.  Denison  Univ.,  17,  1914,  p.  290,  pi.  1,  fig.  9. 
Cymatonota  lenior,  Foerste.     Gcol.  8urv.  Can.,  Mem.  83,  1916,  pp.  75,  150,  153. 

Foerste's  description  of  this  species  follows: 

Shell  with  the  general  aspect  of  a  Cymatonota  but  with  the  oblique  wrinkles  along  the 
liiuge  line,  posterior  to  the  beaks.  The  hinge  line  is  straight  for  a  distance  of  at  least 
37  mm.  from  the  beak,  and  ])ossibly  farther,  rounding  into  the  posterior  margin  of  tlie 
shell.  The  latter  is  rounded.  The  basal  margin  is  straight  as  far  as  a  point  directly  beneath 
the  beak,  thence  it  curves  upward  towaid  the  anterior  margin,  which  is  most  convex  near  its 
junction  with  the  anterior  part  of  tlie  cardinal  outline  of  the  shell.  The  shell  enlarges  only 
moderately  posteriorly,  the  basal  margin  being  subparallel  to  the  hinge  line.  Umbonal 
ridge  weakly  defined  even  within  15  mm.  of  the  beak,  and  rounding  posteriorly  into  the 
general  convexity  of  the  shell.  Concentric  striae  most  distinct  along  the  anterior  parts  of 
the  shell,  and  also  along  the  base;  less  conspicuous  along  the  posterior  border;  and  rather 
indistinct  along  the  umbonal  ridge  and  over  most  of  the  post-umbonal  slope. 

Length  70  or  71  mm.,  greatest  height  posteriorly  22  mm.,  height  at  beak  16  mm.,  extension 
of  shell  anterior  to  beak  estimated  at  12  mm.,  convexity  of  the  single  yalve  about  4  mm. 

Foerste  lists  this  species  as  occurring  along  the  Humber  Eiver  at  Weston.' 
Our  collections  from  Weston  are  rather  meagre  at  present,  and  do  not  contain  any 
undoubted  examples  of  this  species;  in  fact  only  two  very  imperfect  specimens  can 
possibly  be  ascribed  to  it.  The  figure  herein  given  is  reproduced  from  Foerste's 
original. 

Genus  MoniOLODON",  lUricli 

MoDiOLODON.  77??-(V7/.     Geo!.  Minn.,  3,  pt.  2,  1897,  p.  521;  Geol.  Surv.  Ohio,  7,  1893,  p.  652. 

This  genus  is  characterized  by  a  hinge  very  similar  to  that  of  Ischyrodonfa, 
and  by  a  shell  of  the  same  composition  as  that  of  Modiolopsis. 

Of  this  genus  two  species  are  identified  from  our  rocks,  one  of  fairly  certain 
identification,  J\I .  subovalis,  and  another  which  is  provisionally  referred  to  M. 
poststriattis  of  Foerste. 

'  Geol.  Surv.  of  Can.,  Mem.  83,  1916,  p.  75. 
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MODIOLODOX  SUBOVALIS,  Uhicll 

Plate  IV,  Figure  12. 
MoDiOLODOX  SUBOVALis,  Flrich.     Gool.  Ohio,  7,  1893,  p.  655,  pi.  51,  figs.  11-13. 

Ulrich's  description  of  this  species  is  as  follows : 

Shell,  as  seen  in  casts  of  the  interior,  subovate,  highest  posteriorly, .  rather  compressed- 
convex,  thickest  a  little  above  the  niicTdle,  the  height  and  length  about  as  two  is  to 
three;  length  varying  in- different  specimens  between  35  mm.  and  50  mm.  Dorsal  outline 
slightly  arcuate;  posterior  margin  somewhat  oblique,  generally  a  little  straightened  (scarcely 
truncate)  in  the  upper  half  and  well  rounded  in  the  lower,  at  other  times  more  uniformly 
curved;  base  broadly  rounded,  ascending  anteriorly;  anterior  end  very  short  and  small, 
regularly  curved.  Beaks  very  small,  scarcely  distinguishable,  situated  far  in  front ;  no 
distinct  umbonal  ridge;  mesial  sulcus  comparatively  deep  in  the  umbonal  half,  not  sharply 
defined  however  anywhere.  Anterior  muscle  sear  very  faint,  prominent,  occupying  about  half 
of  tlie  small  anterior  end;  pallial  line  moderately  distinct,  submarginal  posterior  scar  very 
faint. 

This  species  is  closely  related  to  Modiolodoii  inuicaftis.  Hall,  hut  has  a  more 

nearly  oval  outline  and  deejier  nmhonal  sulcus.     It  is  not  a  common  fossil  in  the 

Toronto  region. 

Locality. — Humber   River   regir.;i,    iuioiuo. 

No.  1004  H.R.,  Royal  Ontario   Museum  of  Paleontology. 

MoDIOLOnOX  cf.  POSTSTRIATUS.  Focrste 

Plate  IV,  Figure  9. 

MomOLODON   POSTSTRiATrs,   Foevsfc.     Bull.   Sci.   Lab.   Denison   Univ.,   Vol.   17,   1914,   p.    294, 

pi.  1,  fig.  7. 
MoDiOLODOX  POSTSTRiATrs,  Foctstc.     Geol.  Surv.  Canada,  Mem.  S3,  1916,  p.  13S. 

Foerste  describes  this  species  in  the  following  terms : 

Cardinal  margin  slightly  convex,  joining  the  posterior  outline,  rather  abruptlv,  at  an 
angle  of  about  65  or  70  degrees.  The  basal  margin  diverges  from  the  cardinal  margin  at  an 
angle  of  about  15  degrees,  rounding  rapidly  into  the  posterior  margin  and  into  the  anterior 
outline.  The  umbonal  ridge  is  rather  poorly  defined  in  the  specimen  at  hand.  The  anterior 
muscular  area  is  strongly  defined.  Posteriorly,  above  the  umbonal  ridge,  the  shell  is  stronglv 
marked  by  striae  which  are  parallel  to  the  posterior  margin ;  of  these  striae  there  are  about 
9  in  a  length  of  5  mm.  Elsewhere  on  the  shell  there  are  only  faint  indications  of  concentric 
striae. 

Length  35  mm.,  height  posteriorly  20  mm.,  height  at  beak  14  mm.,  extension  of  shell 
anterior  to  the  beak  about  3  or  4  mm 

This  species  is  probably  closely  related  to  Modiolodon  truncatvs,  Hall,  and  Modiolodon 
sniovali^,  Ulrich.  At  least  it  presents  a  similar  outline,  but  there  is  no  evidence  of  the 
presence  of  teeth  near  the  lieak. 

In  our  collections  there  is  only  one  specimen,  probably,  but  not  certainly, 
from  the  Don  brickyard,  which,  in  spite  of  great  imperfections,  may  ).)e  ascribed  to 
this  species.  The  specimen  is  not  complete  and  apparently  has  been  so  crushed 
that  the  cardinal  margin  does  not  sliow  the  convexity.  Between  tlie  umbonal  slope 
and  the  basal  margin  there  is  a  marked  concavity  which,  also,  may  be  due  to 
crushing.  The  reference  of  the  <hell  to  ^f.  poslsirlahis  is  based  principally  on  the 
distinct  and  strongly  defined  striae,  above  the  umbonal  ridge  posteriorly. 

The  figure" is  reproduced  from  that  given  l)y  Foerste   (op.  ril.). 

3    M.    PAHT    VI. 
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Genus  MoDiOLorsis,  Hall 

MoniOLOPSis,  Hall.     Pal.  Now  York,  1,  1847,  p.  157. 
MoDTOLOPSis,  Ulrich.     Geol.  Minn.,  ?,,  pt.  2,  1S97,  p.  502. 

Ulrieh's  description  of  this  genus  follows: 

Shell  more  or  less  elongate,  usually  subovatc,  widest  posteriorly;  valves  moderately 
ventiicoso,  closing  tightly  all  around.  Beaks  small,  near  the  anterior  extremity;  umbones 
(lepiessed  by  a  flattening  or  depression  which  ciosses  the  valves  obliquely  and  widening 
causes  a  stiaightening  or  sinuation  of  the  basal  outline.  Hinge  of  moderate  strength,  rarely 
straight,  generally  somewhat  arcuate,  without  well-marked  teeth;  an  obscure  oblique  thick- 
ening beneath  the  beak  of  one  valve  and  a  corresponding  depression  in  the  other  occasionally 
distinguishable.  Ligaments  linear,  external  and  internal,  chiefly  the  former.  Anterior 
adductor  impression  subovate,  large,  deep,  sharply  defined  on  the  inner  side,  occupying  the 
greater  part  of  the  small  anterior  end.  Posterior  scar  very  faintly  impressed,  large,  sub- 
circular,  situated  near  the  centre  of  the  posterior  third  of  the  cardinal  slope.  Pallial  line 
simple.  Anterior  pedal  muscle  forming  a  minute  pit  in  the  under  side  of  the  hinge  plate 
beneath  the  beak.  Posterior  pedal  muscles  largo,  attached  just  above  and  in  front  of  the 
adductor. 

Our  rocks  contain  three  species  of  this  genus,  M.  modxolaris,  M.  concentrica, 
and  M.  postpUcata. 

MoDiOLorsis  MODiOLAKis    (Conrad) 
Plate  III,  Figure  1. 

Ptekinea  modiolaPvIS.  Conrad.     '2m\  Ann.  Rep.  Geol.  Surv.  New  York,  1S.38,  p.  118. 
MopiOLOPSis  MODiOLARis,  HoU.     Pal.  New  York  1,  1847,  p.  294,  pi.  81,  figs,  la-g;  pi.  82,  fig.  1. 
MoniOLOPSis  MODiOLAPJS,  BiUiiKfS.     Can.  Nat.  &  Geol.,  1,  1856,  p.  44,  fig.  8;    Geol.  of  Canada. 

Geol.   Surv.  Can.,  1863,  p.  213,  fig.  217. 
MoDioLOPSis  MODIOLAKIS,  ChapmuH.     Can.  Jour.,  n.s.,  7,  1862,  p.    117,  fig.    3;   ibid.,  8,  1863, 

p.  206,  fig.  206;    Expos.  Min.  Geol.  Canada,  1864,  p.  120,  fig.  3; 

p.  178,  fig.  206. 
MODIOLOPSIS  MODIOLARIS,  Focrstc.     Bull.  Sci.  Lab.  Denison  Univ.,  17,  1914,  p.  281,  pi.  3,  fig.  1; 

pi.  5,  figs.  1,  2. 
MODIOLOPSIS  MODiOLAPvis,  Focrste.     Geol.  Surv.  Can.,  Mom.  S3,  1916,  pp.  7,  9. 

A  description  of  this  species,  as  given  by  Hall,  follows: 

Somewhat  obliquely  oblong-ovate,  narrowed  before,  expanded  and  obliquely  truncated 
posteriorly;  basal  margin  usually  contracted  or  slightly  arched  upwards;  cardinal  line 
extended,  straight,  or  slightly  curved ;  beaks  moderately  prominent,  near  the  anterior 
extremity;  an  oblique  scarcely  defined  ridge,  extending  to  the  posterior  basal  margin;  surface 
marked  by  fine  concentric  undulations;  muscular  impression  distinct,  close  to  the  anterior 
extremity. 

Considerable  variation  is  to  be  observed  in  the  size  and  in  the  detail  of  shape 
of  shells  ascribed  to  this  species.  The  most  characteristic  features,  which  can  bo 
depended  upon  to  differentiate  it  from  other  similar  shells,  are:  (a)  the  much 
greater  height  posteriorly  as  compared  with  many  species  of  Rhytimya,  which 
small  examples  somewhat  resemble  externally;  (b)  the  elongated  and  narrow 
anterior  region;  (c)  the  absence  of  any  plications  other  than  the  concentric  mark- 
ings, which  serves  to  differentiate  it  from  the  genus  Whiteavesi/i. 

This  is  an  extremely  common  species  in  the  Toronto  rocks,  particularly  in  the 
lower  levels  of  the  Don  ])rickyards. 

The  dimensions  of  the  specimen  figured  are:  length  76  mm.,  height  at  beaks 
26.5  mm.,  posterior  height  31  mm. 

Locality. — Lower  8-feet  Don  brickyard,   Toronto. 

No.  1029  H.R.,  Royal  Ontario  Museum  of  Paleontology. 
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]\roDioLOPsis   coxcEXTRiCA,   Hall  and  Whitfield 
Plate  V,  Figure  4. 

MODiOLOPSis  coxcEXTRicA,  Hall  o nd  WhitfieUl.     Gool.  8uiv.  Ohio,  Pal.  2,  1875,  p.  86,  pi.  2, 

fig.  18. 
MoDiOLOP.sis  CONCENTFJCA,  TJlrich.     Gool.  Minn.,  .''>,  pt.  2,  1897,  p.  510,  pi.  37,  figs.  15  and  16. 
MODIOLOPSIS  COXCEXTRICA,  Foerste.     Bull.  Sei.  Lab.  Donison  Univ.,  17,  1914,  p.  283. 
MODIOLOPSIS  COXCEXTRICA.  Focrstc.     Gcol.  Surv.  Can..  Mom.  83,  1916,  pp.  24,  25,  47,  75,  90, 

91,  130,  131,  133,  134,  1.35,  138. 

The  original  description  of  this  species,  as  given  by  Hall  and  Whitfield,  is 
as  follows : 

Shell  of  medium  size;  elongate  ovate  in  outline;  broadest  near  the  posterior  end  and 
contracted  in  front  of  the  beaks.  Hinge  line  arcuate,  gradually  declining  toward  the 
extremity  and  rounding  into  the  posterior  margin,  which  is  more  sharply  rounded  below  than 
above  the  middle;  basal  line  gently  curved,  becoming  a  little  sinuate  at  or  about  the 
anterior  third  of  its  length ;  anterior  end  narrowly  rounded.  Beaks  small,  and  compressed 
on  the  back,  projecting  but  little  above  the  hinge.  (Surface  of  the  valves  moderately  convex 
when  not  distorted  by  pressure ;  most  prominent  about  the  umbonal  ridge,  which  is  low,  and 
broadly  rounded ;  not  forming  a  conspicuous  feature  of  the  valve.  A  very  slight  and  rather 
undefined  mesial  sulcus  crosses  the  valves  from  the  beak  to  the  sinus  of  the  basal  margin.    . 

Surface  of  the  shell  marked  on  the  cardinal  slope  and  posterior  end  by  regular,  even; 
concentric  furrows,  from  three  to  four  of  which  occupy  the  space  of  one-eighth  inch  in  :their 
strongest  parts.  These  furiows  are  most  distinctly  marked  near  the  cardinal  margin  and 
become  obsolete  in  crossing  the  umbonal  ridge :  existing  on  the  basal  portions  and  anterior 
end  only  as  fine,  irregular,  concentric  striae  of  growth.  Anterior  muscular  impressions 
strongly  defined  and  pioportionally  large ;  forming  a  rather  distinct,  subcircular  or  reniform 
protuberance  on  the  anterior  end  of  the  casts ;  posterior  impression  not  observed ;  pallial  line 
often  distinct  on  the  anterior  half;  partly  composed  of  detached  transverse  pustules. 

Foerste  in  describing  a  specimen  from  t'hambly.  Quebec,  states: 

The  curvature  of  the  shell  along  the  hinge  line  passes  gradually  into  that  of  the  strongly 
deflected  posterior  outline,  as  in  Modiolopsis  concenirica,  but  the  concentric  plications  along 
the  post-umbonal  parts  of  the  shell  are  far  less  conspicuous,  tlie  umbonal  ridge  is  flatter,  the 
area  which  should  be  occupied  by  a  mesial  sulcus  is  scarcely  concave,  and  the  basal  margin 
of  the  shell  is  scarcely  concave.' 

This  description  agrees  well  with  the  specimen  figured  here,  but  it  must  be 
stated  that  other  sliells  fiom  this  locality  show  a  more  rounded  umbonal  ridge,  a 
distinct  mesial  sulcus,  and  conspicuous  concentric  plications  along  the  post- 
umbonal  slope,  as  in  the  type. 

There  is  in  tlu^  collections  a  cast  of  the  interior- re-sembling  Ulrich's  figure. - 
This  specimen  has  in  addition  to  the  ridge  defining  the  posterior  side  of  the  mesial 
sulcus  a  shorter  secondary  ridge,  starting  from  practically  the  same  point  as  tlic 
first  ridge  and  extending  toward  the  basal  margin.  The  mesial  sulcus  is  unusuall\ 
well  defined.  Should  further  collecting  reveal  other  forms  with  these  character- 
istics it  may  prove  to  be  distinct  from  M.  conccuh-ica,  at  k'ast  varietally. 

M.  concenirica  may  be  distinguished  from  M.  modiolaris  by  its  smaller  size, 
by  the  stronger  iiosterior  concentric  plicatioiLS.  by  the  presence  of  a  mesial  sulcus. 
and  by  the  fact  tliat  in  J/,  utmluihiris  tlie  anterior  margin  extends  conspicuously  in 
front  of  the  beaks. 

Measurements  of  the  ■six'cimen  here  figured  are:  length  43.5  mm., -height, 
'[(S  mm.  . 

Locality. — 17-foot  level  Humbcr  River  cut. 

Xo.  994  H.R.,  Royal  Ontario  Museum  of  Paleontology. 

'Bull.  Sci.  Lab.  Deni.^on  Univ.,  17,  1914,  p.  283. 
Miool.  Minn.,  3,  pt.  2,  1897,  pi.  37,  fig.  16. 
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MoDioLOPSis  rosTPLicATA^  Foersle 
Plate  V,  Figure  9. 

MODIOLOPSIS  POSTPLICATA,  Focrstc.     Bull.  Sci.  Lab.  Denison  Univ.;  17,  1914,  p.  284,  pi.  1,  fig.  4. 
MODIOLOPSIS  POSTPLICATA,  Focrstc.     Gcol.  Surv.  Can.,  Mem.  83,  1916,  p.  15. 

Foerste  describes  this  species  as  follows : 

Hinfto  line  arcuate  posterior  to  the  l)eak,  gently  declining  toward  the  posterior  extremity, 
and  gradually  rounding  into  the  oblique  posterior  margin ;  umbonal  ridge  broad  and  low, 
rounded  rather  than  angulate ;  mesial  sulcus  shallow,  forming  an  undefined  depression  across 
the  valves  from  the  beak  toward  a  point  slightly  anterior  to  the  middle  of  the  basal  margin, 
where  the  latter  is  slightly  concave;  cardinal  or  post-umbonal  slope  marked  by  regular,  even, 
concentric  plications  becoming  oljsolete  toward  the  crest  of  the  umbonal  ridge ;  these  plica- 
tions mark  successive  growth  stages  of  the  posterior  margin  of  the  shell;  there  arc  about 
5  plications  in  a  length  of  5  mm.,  increasing  to  6  in  the  same  length  posteriorly ;  within 
10  mm.  from  the  posterior  margin,  fine  concentric  striae  are  seen  in  addition  to  the  plications. 
Concentric  striae  are  present  also  on  the  areas  l)elow  the  umbonal  ridge;  these  striations  are 
faint  posteriorly,  but  become  more  sharply  defined  anteriorly,  where  they  also  are  more 
crowded.  The  valves  probably  were  very  thin,  since  not  only  the  position  of  the  anterior 
muscular  scar,  but  also  that  of  the  anterior  part  of  the  pallial  line,  for  a  distance  of  10  mm., 
is  distinctly  indicated.  Both  the  cardinal  and  the  basal  margins  are  curved,  the  curvature  of 
these  margins  being   approximately  equal,  the  margins  being   subparallel. 

Length  OS  mm.,  height  18  mm.,  height  at  beak  16  mm.,  extension  of  shell  anterior  to  the 
beak  about  10  mm.,  convexity  of  the  single  valve  about  4  mm. 

The  collections  contain  several  casts  of  interiors  which  are  referred  to  this 
species.  One  of  these  specimens  in  particular  shows  the  post-umhonal  plications 
very  well.  Two  of  the  specimens  have  a  less  strongly  arcuate  outline  posterior  to 
the  beaks  and  are,  consequently,  broader  posteriorly.  The  anterior  ends  of  the 
casts  are  not  well  preserved,  but  would  appear  to  be  approximately  as  in  the  type. 
One  specimen  from  the  Humbervale  quarry  has  practically  the  same  dimensions 
as  the  type,  although  unfortunately  the  terminations  are  imperfect.  Each  of  the 
specimens  at  hand  possesses  a  strong  external  ligament,  both  valves  being  present 
in  each  case. 

The  figure  here  gixen  is  copied  from  Foerste,  on  account  of  the  imperfect 
anterior  terminations  of  our  shells. 

Locality. — Humljer  River   region. 

Genus  Or{THODKs;\rA,  Ilall  and  Whitfield 

Orthodesma,  IfaU  cnifl  Tfliit field.     Pal.  Ohio  2,  1875,  p.  93. 
Orthodesma,  riridi:     Geo!.  Minn.  3,  pt.  2,  1897,  p.  516. 

Ulrich  defines  this  genus  as  follows : 

Shell  elongate,  usually  increasing  slightly  in  height  posteriorly.  Anterior  end  compara- 
tively long,  conti-acted  in  front  of  the  beaks.  Valves  moderately  convex,  usually  with  a 
strong  umlional  ridge  and  a  broad  mesial  depression  in  front  of  it,  their  edges  fitting  tightly 
along  the  straight  or  sinuate  ventral  margin,  but  leaving  a  narrow  gape  at  each  end. 
TJmbones  prominent,  wide,  compressed,  often  extending  posteriorly  as  low  cardinal  ridges 
between  which  the  hinge  is  sunken.  Hinge  plate  edentulous,  very  thin,  long,  extending  in 
almost  a  straight  line  from  the  posterior  cardinal  angle,  past  the  beaks,  nearly  to  the  anterior 
extremity  of  the  shell.  Ligament  linear,  internal  and  external,  the  latter  chiefly.  Posterior 
muscular  scar  large,  very  faint,  elongate  ovate ;  anterior  scar  large,  though  scarcely  half 
the  size  of  the  posterior,  well  defined,  ovate  or  approaching  semicircular  in  shape,  the  vertical 
diameter  the  longest.  Pallia)  line  simple.  Shells  thin,  marked  externally  with  more  or  less 
distinct  concentric  striae  and  wrinkles. 

Our  rocks  contain  examples  of  five  known  species  of  this  genus. 
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Orthodes.ma  Arpi;oxnrATr:\r.  Foerstc 
Plate  V,  Figure  10. 

Orthod?:sma    approximatum,  Focrsfr.     Bull.  Sei.  Lai).  Dciiison  Univ..  17,  1914,  p.  283,  pi.  1, 

fig-  5- 
OivfHODESMA   APPROXiMATUM,  Fociste.     Gcol.  Siuv.  Can.,  Mem.  8.1,  1916,  p.  4.3. 

Foerste's  original  description  of  this  species  is  as  follows: 

Shell  probably  closel.y  related  to  Modiolopms  posfplicata,  but  differing  in  the  absence  of 
conspicuous  plications  on  the  post-umbonal  slopes.  If  this  si^ecies  is  an  Orthodesin-a  it 
belongs  to  the  Orthodesma  curvotum  group.  The  cardinal  margin  is  slightly  curved  pos- 
teriorly. Excepting  near  the  beak,  the  umbonal  ridge  is  distinguished  only  faintly  from  the 
general  convexity  of  the  shell,  and  the  mesial  sulcus  is  nearly  obsolete.  The  surface  is 
marked  by  faint  concentric  striations  and  wrinkles,  which  are  most  distinct  below  and 
anterior  to  the  beak.  Along  the  post-tinibonal  slopes,  when  held  in  a  very  oblique  light,  very 
faint  concentric  wrinkles,  about  8  or  9  in  a  length  of  5  mm.,  may  be  seen,  but  it  is  difficult 
to  imagine  these  as  suggesting  identity  of  the  form  here  described  as  OrtliGdesma  approxi- 
matum  with  Modiolopsis  postplicata.  The  position  of  the  anterior  muscular  scar  and  of  the 
adjacent  part  of  the  pallial  line,  for  a  distance  of  about  10  mm.,  is  distinctly  indicated. 
The  general  appearance  of  the  shell  is  smoothish.  From  the  cardinal  side  of  the  umbonal 
ridge,  near  the  beak,  a  low  angulation  extends  backward,  graduall.v  deviating  from  the 
cardinal  margin,  until  at  a  distance  of  .SO  mm.  from  the  beak  it  is  fully  2.5  mm.  from  this 
margin.  Above  this  angulation  the  surface  along  the  cardinal  margin  is  concave,  as  though 
the  cardinal  parts  of  the  two  valves  had  been  more  or  less  appressed  posteriorly. 

Length  about  50  mm.,  height  19  mm.,  height  at  beak  17  mm.,  extension  of  shell  anterior 
to  the  beaks  8  or  9  mm.,  convexity  of  a  single  valve  about  5  mm. 

In  the  collections  of  the  museum  there  are  three  specimens,  two  from  the  Don 
Valley  brickyard  and  one  from  the  Humber  River  region,  which  are  referable  to 
this  species.  The  latter  is,  except  at  the  posterior  extremity,  an  excellently  pre- 
served ca.st  of  the  interior  in  limestone.  The  positions  of  the  anterior  muscle  scar 
and  the  pallial  line  for  a  distance  of  15  mm.  are  clearly  shown.  It  differs  from  the 
type  in  its  relatively  shorter  form,  the  ratio  of  height  at  beak  to  length  ].)eing 
about  1:2.8,  whereas  in  the  type  it  is  about  1 :  3.5;  in  the  practical  absence  of  the 
angulation  along  the  cardinal  slope ;  in  the  slightly  straighter  posterior  cardinal 
margin ;  and  in  the  fact  that  the  concentric  markings  along  the  post-umbonal 
slopes,  though  certainly  not  conspicuous,  can  .scarcely  be  said  to  be  '"very  faint." 
The  dimensions  of  this  specimen  are:  length  10  mm.,  height  at  beak  14  mm., 
height  posteriorly  15  mm. 

A  specimen  imbedded  in  shale  and  of  practically  the  same  dimensions  as  the 
foregoing  shows  well  tlie  concentric  striations  and  wrinkles,  which  are  most  dis- 
tinct below  and  anterior  to  the  beak.  In  this  specimen  the  post-umbonal  markings 
might  more  .justly  be  said  to  be  ''  very  faint." 

This  species  is  very  similar  in  outline  to  Ortliodesma  caitaUciiIaluin  of  Flrich, 
but  is  distinguished  by  the  distinct  concentric  markings  along  the  post-umbonal 
slope;  by  the  lack  of  radiating  striae  on  the  mesial  sulcus,  which  is  more  distinctly 
defined;  and  by  the  fact  that  0.  canaliculatum  has  never  been  reported  as  found 
with  valves  separate. 

Locality. — Humber  River  region. 

No.  9.54  H.R.,  Royal  Ontario  Museum  of  Paleontology. 
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Okthodksma  xasutum    (Conrad) 
Plate  V,  Fi^ire  3. 

Cypricardites  nasuta,  Conrad.     5th  Ann.  Rep.  New  York  Geol.  Surv.,  1841,  p.  52. 
MoDiOLOPSis  NASUTUs,  Hall.     Pal.  New  York  1,  1847,  p.  159,  pi.  35,  fig.  7;    p.  296,  pi.  81, 

fig.   2. 
OitTiiODE.SMA  NASUTUM,  Focrstc.     Bull.  Sci.  Lab.  Denison  Univ.,  17,  1914,  p.  286,  pi.  3,  fig.  5; 

pi.  5,  fig.  3. 
Orthodesma  nasutum,  Foerste.     Geol.  Surv.  Can.,  Mem.  S3,  1916,  pp.  7,  68,  75. 

The  species  is  defined  as  follows:  po.sterior  cardinal  and  basal  margins  sub- 
parallel;  posterior  margin  ol)lique;  greatest  heiglit  at  about  centre  of  shell,  narrower 
at  the  beak,  due  to  the  dropping  of  the  cardinal  margin ;  beaks  not  prominent ; 
umbonal  ridge  weakly  defined,  rounding  into  tlie  general  convexity  of  the  shell; 
^no  perceptible  mesial  sulcus.  The  characteristic  feature  of  tills  shell  is  the  down- 
ward slope  of  the  anterior  cardinal  margin. 

This  species,  which  is  not  common  in  the  Toronto  region,  has  been  found  in 
the  vicinity  of  the  Plumber  river,  but  not  yet  from  the  Don  valley. 

The  dimensions  of  the  specimen  figured  are:  length  41.5  mm.,  height  15  mm. 
;  Locality. — 10-foot  level  Hum])ervalc  quarry. 

No.  993  H.R.,  Royal  Ontario   Museum  of  Paleontolo-y. 

OitTiroDKSMA  rf.  KECTUM,  I  fall  and   Wliilficdd 
Plate  V,  Figure  C). 

Oktuodesma  recta.  TldU  diid  Whitfield.     Pal.  Ohio,  2,  1S75,  y.  94,  i)l.  2,  figs.  7,  8. 

The  original  descrij)ti()ii  of  tliis  species  follows: 

Shell  elongate,  solen-like  in  outline,  two  and  a  half  to  three  times  as  long  as  wide,  the 
cardinal  and  basal  lines  posterior  to  the  beaks  straight  and  jjarallel ;  anteiior  end  abruptly 
contracted  beneath  the  l)eaks  to  one-half  the  width  of  tlie  l)ody  of  the  shell,  somewhat 
extended  and  abruptly  rounded  at  the  extremity;  posterior  end  as  broad  as  the  body  of  the 
sIk'11,  obliquely  rounded,  longest  at  the  postero-basal  angle,  and  gently  sloping  backwards 
to  the  extremity  of  the  hinge  line;  beaks  small  and  compressed;  .surface  of  the  valves 
between  the  umbonal  ridge  and  the  anterior  contracted  portion  depressed,  forming  a  broad, 
shallow,  and  undefined  sulcus,  strongest  toward  the  beaks,  and  becoming  obsolete  or  lost  in 
tlie  general  flattening  of  the  shell,  before  reaching  the  l)asal  line,  in  which  it  scarcely  pro- 
duces any  perceptible  feature. 

The  surface  of  the  valves  is  marked  by  irregular,  concentric  lines  of  growl li,  and  by 
several  stronger  undulations,  which  become  somewiiat  regular  on  the  posterior  slope  for  a 
sliTiit  distance  below  the  hinge  line.  Tlieie  are  also  appearances  of  one  or  two  obscure 
5(^condary  ridges  on  the  cardinal  slope  between  the  undional  ridge  and  the  cardinal  margin, 
extending  from  near  the  beak  to  the  posterior  end  of  the  shell.  This  latter  feature  is 
extremely  faint,  and  may  lie  often  not  observalde. 

Tliree  of  our  specimens  are  referable,  provisionally  at  least,  to  this  species, 
but  the  very  imperfect  condition  of  tlie  shells  does  not  warrant  a  certain 
identification. 

The  figure  here  given  is  copied  from  Hall  and  Whitfield. 
Locality. — Humber  River  region. 

1-  OirnionKs.MA  suBAXGLTi,ATiT:\r,  Ulricli 

•^  Plate  III,  Figure  5. 

Orthodesma  subanoi-latum,  Vlrich.    Geol.  of  Ohio,  7,  1893,  p.  660,  pi.  55,  figs.  21-23. 

The  original  description  is  as  follows : 

This  species  is  closely  related  to  0.  rectum,  H.  and  W.,  the  type  of  the  genus,  but  may 
be  distinguished   by  a  number  of   minor  differences,   chiefly   in   the  matter   of   outline.     The 
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shell  is  more  elongate,  the  posterior  height  being  less  and  only  about  one-third  of  the  entire 
length.  The  ventral  margin  is  straighter,  and  sinuate  rather  than  convex,  while  the  central 
and  dorsal  outlines  are  more  nearly  parallel.  The  anterior  end  is  uniformly  rounded, 
instead  of  being  oblique  with  the  most  prominent  point  in  the  upper  part.  Finally  the 
posterior  margin  is  a  little  less  oblique.  Of  other  differences  we  may  mention  that  the 
umbones  seem  to  have  been  somewhat  smaller  and  merely  flattened  instead  of  sulcate,  while 
the  umlional  ridge  is  strongei'  and  more  curved. 

The  various  collections  in  the  nm.-:eimi  contain  a  half  dozen  specimens  refer- 
able to  this  species:    they  are  all  from  the  Humber  region. 

Tlie  drawing  here  given  has  been  copied  from  Ulrich's  figure. 
Locnlitii. — Humber  River  region.  Weston. 


ORTHODES^fA   cf.  PARVUM,    UlHch 

Plate  III.  Figure  2. 
Ortiiodesma  parvum.  ririch.     Geol.  of  Ohio,  7,  ISO?.,  p.  660,  pi.  55,  figs.  19-20. 

Ulrich  describes  this  species  as  follows: 

Shell  small,  elongate,  about  22  mm.  long,  7  mm.  high  at  the  beaks,  and  7.5  mm.  near  the 
uniformly  rounded  posterior  end ;  greatest  thickness  subcentral,  about  5  mm. ;  anterior  end 
narrowly  rounded,  almost  acute ;  back  straight,  base  straight  in  the  middle,  on  the  whole 
very  gently  convex.  Beaks  small,  not  prominent,  situated  about  one-fourth  of  the  length  of 
the  shell  behind  the  anterior  extremity;  umbones  and  sides  of  valves  flattened;  umbonal 
ridge  rather  distinct  though  not  angular.  About  midway  between  the  umbonal  ridge  and 
cardinal  margin  an  obscure  impressed  line.  Surface  with  comparatively  coarse  concentric 
lines,  strongest  and  regular  on  the  cardinal  slope,  faint  anteriorly. 

The  point  of  greatest  convexity  is  situated  farther  forward  than  usual  in  this  genus  but 
in  other  respects  this  small  species  seems  to  be  a  true  Orthodesma.  Of  described  species  it  is 
probably  nearest  O.  rectum,  H.  &  \V.,  but  as  it  is  much  smaller  and  not  so  high  posteriorly, 
and  has  a  more  evenly  rounded  posterior  extremity  it  is  not  likely  to  be  confused  with  that 
species. 

Two  specimens  from  the  Humber  River  region,  although  very  imperfect,  may 
possibly  be  referred  to  this  species. 

The  drawing  here  given  is  copied  from  Ulrich's  figure. 
Localitif. — Humber  River  region. 

Genus  PsiLocoxcirA.  Ulricli 
PsiL0C0XCH.\,  rhi(}i.    Geol.  .Suiv.  Oliio.  7.  ISOM,  ]).  (j(!5 ;  Geol.  Minn..  •"],  pt.  2,  1S97,  p.  5?.0. 

Ulrich  defines  the  genus  as  follows : 

Shell  elongate  subelliptical,  compressed  convex,  gaping  slightly  at  both  ends;  inequi- 
lateral, with  very  small  beaks,  inconspicuous  umbonal  ridges  and  smooth  or  concentrically 
lined  surface.  Mesial  depression  very  shallow  or  wanting;  basal  outline  convex.  Shell  very 
thin;  hinge  plate  very  narrow,  edentulous.  Ligament  internal,  linear.  Muscular  impressions 
exceedingly  shallow,  rarely  distinguishable.  Anterior  adductor  scar  small,  subcircular  or 
ovate,  situated  in  front  of  the  beaks  and  just  within  the  hinge  line.  Posterior  adductor 
about  three  times  the  size  of  the  anterior,  ocx-upying  the  greater  part  of  the  middle  third  of 
the  space  between  the  beaks  and  the  posterior  extremity  of  the  shell.  Pallial  line  simple,  more 
distinctly  impressed  in  the  posterior  half  of  the  shell  than  in  the  anterior. 

Of  this  genus  five  species,  already  described,  have  been  recognized  in  the 
Toronto  rocks. 
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PsiLOCOxcHA  siNUATA,  Ulrich 
Plate  V,  Figure  <S. 

PsiLOCOxcHA  siNUATA,  riricli.    Geol.  Surv.  Ohio,  7,  1893,  p.  668,  pi.  52,  figs.  15  and  16. 
PsiLOcoxcHA  SIX  TATA,  Focrstc.    Geol.  Surv.  Can.,  Mem.  83,  1916,  pp.  21,  46,  47,  64. 

Ulrieli  describes  this  species  as  follows : 

This  species  is  associated  in  tlie  same  layers  with  P.  inornata,  but  it  will  be  distinguished 
from  that  form  at  once  hy  the  unusual  development  of  the  mesial  depression,  which,  is  deep 
enough  to  produce  a  slight  sinuation  of  the  ventral  margin,  and  gives  a  degree  of  definition 
to  the  umbonal  ridge  that  is  not  equalled  in  any  other  species  of  the  genus.  The  length  also 
is  relatively  greater  than  in  any  of  tlie  others,  being  36  mm.  in  a  specimen  13  mm.  higli. 
Comparing  other  features  P.  suhrecta  has  a  differently  shaped  posterior  outline,  and  P. 
inornata  is  more  regularly  rounded  in  front.  P.  subovalis  seems  to  me  to  be  the  nearest, 
differing  chiefly  in  its  greater  height  and  much  less  developed  mesial  depression. 

The  specimen  here  described  differs  from  tlie  type  in  the  more  strongly 
deflected  cardinal  margin.  The  umbonal  ridge  and  mesial  sulcus  are,  however, 
well  defined,  and  the  anterior  margin  is  closely  similar.  It  differs  from  Foerste's 
variety  P.  sinuafa  boreali'S  in  its  more  quadrangular  anterior  outline.  The  length 
of  the  specimen  figured  is  30  mm.,  the  height  11  mm. 

This  species  is  found  in  association  with  P.  inornata  in  the  Humbervale 
■quarries,  and  also  in  the  Don  brickyards. 

Locality. — Don   brickyard,   Toronto. 
.  No.  977  H.R.,  Roval  Ontario  Museum  of  Paleontologv. 


PSILOCOXCIIA.  SIX^UATA  BOUEALIS,  Focrs'fc 

'     . .  Plate  V,  Figure  7. 

PsiLOCOXCHA  SIXUATA  BOKEALis,  Fociste.     Bull.   Sci.   Lab.,  Denison  Univ.,   17,  1914,   p.   296, 

pi.  2,  figs.  9a-c. 
PsiLOCOXCHA  SIXUATA  BOKEALIS,  Foerste.    Geol.  Surv.  Can.,  Mem.  83,  1916,  p.  150. 

This  is  a  variety  of  Psiloconcha  sinuaia  characterized  chiefly  by  the  deflection 
of  the  cardinal  margin  anterior  to  the  beak;  in  typical  Psiloconcha  sinuaia  it  is 
more  in  line  with  the  posterior  cardinal  edge. 

Compared  with  the  type  our  specimen  is  somewhat  larger  and  more  flattened: 
otherwise  it  may  be  considered  a  more  perfect  example  than  the  type. 
Localit}/. — Don  brickyard,  Toronto. 
Xo.  10.30  H.R.,  Royal  Ontario  Museum  of  Paleontology. 


Psiloconcha  ixoenata,   Vlrkh 
Plate  V,  Figure  11. 

PsiLOCOXCHA  IXORXATA,  Vlrich.     Geol.  Surv.  Ohio,  7,  1893,  p.  667,  pi.  52,  figS.  11  and  12. 
PsiLOCOXCHA  IXORXATA,  Focrstc.     Geol.  Surv.  Can.,  Mem.  S3,  1916,  pp.  45,  47. 

Ulrich's  description  of  this  species  follows: 

Shell  about  30  mm.  long,  by  12.7  mm.  high  in  the  middle,  with  regularly  rounded,  sub- 
equal  ends,  very  slightly  convex  ventral  and  more  strongly  arcuate  dorsal  margin.  Beaks 
very  small,  umbonal  ridge  and  mesial  depression  scarcely  distinguishable.  Surface  markings 
concentric,  very  obscure,  the  surface  appearing  almost   smooth   in  most  cases.     This  shell  is 
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closely  related  to  P.  subovalis  but  does  not  attain  as  great  a  size,  is  relatively  longer,  and 
has  a  smoother  surface  and  more  regularly  rounded  anterior  margin.  The  last  difference  is 
the  most  important  and  may  always  be  relied  upon. 

This  species  is  not  common  in  our  rocks  and  the  specimens  found  are  not  in 
a  very  good  state  of  preservation ;  nevertheless,  it  is  with  some  confidence  that  they 
are  ascribed  to  this  species.  The  dimensions  of  the  specimen  figured  are:  lengtli 
2-5  mm.,  greatest  height  11  ni. 

Locality. — 15-foot    level    Ilumbervale    quarry,    Toronto. 

No.  979  H.R.,  Royal  Ontario  Museum  of  Paleontology. 

PSILOCOXCHA   SUBOVALIS,    Ulrlch 

Plate  V,  Figure  10. 

Orthodesma  subovale.  Utrich.    Jour.  Cincinnati  Soc.  Nat.  Hist.,  Vol.  2,  1S79,  p.  22,  pi.  7,  fig.  18. 
PsiLOCONCHA  SUBOVALIS,  Uhich.     Geol.  Surv.  Ohio,  7,  1893,  p.  666,  pi.  52,  figs.  5-7. 
PsiLOCONCHA  SUBOVALIS,  Focrste.     Bull.  Sci.  Lab.   Denison  Univ.,  17, 1914,  p.  295,  pi.  2,  fig.  15. 
PsiLOCONCHA  SUBOVALIS,  Foerstc.     Geol.  Surv.  Can.,  Mem.  83,  1916,  pp.  47,  150,  153. 

Ulrich's  description  of  this  species  follows: 

Shell  exceedingly  thin,  moderately  elongate,  subovate,  the  length  equal  to  twice  or 
twice  and  nearly  a  half  of  the  greatest  height ;  cardinal  and  basal  margins  sub-parallel ; 
cardinal  line  straight  for  one-half  the  length  of  the  shell  posterior  to  the  beaks,  beyond 
which  point  it  gradually  curves  downward  to  near  the  posterior  extremity,  which  is  rather 
abruptly  rounded  or  slightly  truncate;  anterior  end  short,  equal  to  less  than  one-fifth  of  the 
t'utire  length  of  the  shell,  very  slightly  contracted  beneath  the  beaks,  and  more  regularly 
rounded  than  the  posterior  margin ;  beaks  small  and  somewhat  pointed.  Surface  of  the 
valves  with  a  faint,  scarcely  perceptible  umbonal  ridge,  anterior  to  which  there  is  a  broad, 
very  shallow  and  undefined  depression,  crossing  the  valves  from  the  beaks  toward  the  basal 
line,  and  becoming  obsolete  before  reaching  it.  Internal  markings  not  preserved  in  the 
specimens  examined. 

Surface  of  the  valves  marked  by  fine  concentric  striae,  and  by  some  stronger  undulations. 

This  species,  which  is  not  uncommon  at  Toronto,  is  characterized  by  its 
relatively  greater  height,  the  length  being  usually  but  one  mm.  greater  than  twice 
the  height.  The  specimen  here  figured  resembles  very  closely  the  drawing  in  the 
Geology  of  Ohio,  1893,  but  the  anterior  end  is  more  sharply  rounded.^ 

The  dimensions  of  our  specimen  are:  lengtli  31  mm.,  greatest  height  15  mm. 
Locality. — Don  brickyard,   Toronto. 
No.  978   H.R.,  Royal"  Ontario   Museum   of  Paleontology. 

PSILOCOXCIFA  SUBRECTA,   llricll 

Plate  V,  Figure  5. 
Psii.ocoxcHA  SUBRECTA,  riricJi.     Geol.  Surv.  Ohio,  7,  1893,  p.  667,  pi.  52.  figs.  13  and  14. 

In  outline  the  specimen  here  figured  closely  resembles  P.  f<iihrecta  of  Illrich, 
but  it  is  relatively  somewhat  wider  than  tlie  type,  its  dimensions  being  inter- 
mediate between  those  of  P.  suhoralis  and  P.  suhrecfa,  as  shown  by  the  following 
measurements : 

P.  suhrecfa,  type:     Length  31   mm.,  greatest  lieiglit   13  mm.,  ratio  1:2.1 
Our  specimen:  Lengtli  3!)  mm.,  greatest  height  18  mm.,  ratio  1:2.17 

P.  subovalis,  type:    Length  31  mm.,  greatest  lieiglit  15  mm.,  ratio  1:2.07 

'Geol.  Surv.  Ohio,   7,   1893,  pi.  52,  fig.  5. 
4   M.   PART  VI. 
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Nevertheless,  as  the  outline,  making  due  allowance  for  the  different  ratio,  is  very 

similar  to  that  of  the  type,  this  specimen  is  provisionally  referred  to  P.  suhrecta. 

Another  specimen  in  the  collections  approaches  even  more  closely  the  ratio  and 

outline  of  P.  suhrecta,  the  dimensions  being:   lengtli  ."iO  mm.,  heiglit  20  mm.,  ratio 

1:2.30. 

Locality. — 10-foot  level  Humbervale  quarry,  Toronto. 
Xo.  976  H.R.,  Royal   Ontario  Museum  of  Paleontology. 

(Jenus  Wiiiti:avp:sia,  Ulrich. 

ACTINOMYA,  Ulrich.     Geol.  Surv.  Ohio,  7,  189.3,  p.  656;  Geol.  Minn.,  ?,,  pt.  2,  1894,  p.  513. 
Whiteavesia,  Ulrich.    Geol.  Surv.  Ohio,  7,  189.3,  Expl.  pi.  56;  Geol.  Minn.,  .3,  pt.  2, 1894,  p.  628. 

Ulrich's  description  of  this  gemis  is  as  follows: 

Sliell  ovate,  more  or  less  elongate,  narrowing  anteriorly.  Valves  moderately  ventricose, 
fitting  each  other  tightly.  Anterior  end  short,  but  not  excessively  so.  Base  gently  convex, 
occasionally  straight,  never  sinuate.  Mesial  .sulcus  wanting.  Beaks  comparatively  large, 
full  and  rather  prominent.  Umbonal  ridge  generally  strongly  lounded,  sometimes  sub- 
angular.  Surface  with  concentiic  lines  of  growth  and  often  with  radii  or  divaricating  folds; 
the  radii  sometimes  restricted  to  the  inner  side  of  tlie  shell,  showing  on  casts  of  the  interior 
and  not  on  the  exterior  of  the  shell  itself.  Muscular  scars  and  pallial  line  as  in  Modiolopsis, 
excepting  that  in  the  majority  of  the  species  they  are  very  faintly  impressed.  Hinge  plate 
edentulous,  very  narrow,  especially  so  under  tlie  beaks,  a  little  wider  and  grooved  on  each 
.side  for  the  reception  of  a  linear  internal  ligament.  A  similar  external  ligament  probably 
also  present. 

Of  this  genus  we  have  but  one  species,  W.  pholadiformia.  in  our  local  strata. 

WiTlTKAVESIA  PIIOLADIFORMIS     (Hdll) 

Plate  TIT.  Figure  G. 

Modiolopsis   imioladifoumis,  Tlall.     Geol.   Lake   Superior  Land   Dist.,   Foster  and  Whitnev's 

Rep.,  1851,  p.  21.3,  pi.  .30,  figs.  la-c. ;  pi.  .31,  fig.  1. 
Whiteavesia  pholadiformis,  Ulrich.     Geol.  Surv.  Ohio,  7,  1893,  pi.  56,  figs.  21,  22. 
Pholadomorpha  pholadiformis,  Focrste.     Bull.   Sci.  Lab.  Denison  Univ.,  17,  1914,  p.   277; 

pi.  2,  fig.  16;  pi.  5.  fig.  4.  - 

Pholadomorpha  phoi,adiformis,  Focrste.     Geol.  Surv.  Can.,  Mem.  8.3,  1916,  pp.  7,  24,  25,  44. 

45,  47,   75,  80,   87,   90,   92,   117,   1.34,  135,   138,   139,   14.3,  144, 

149,  151,  153,  154,  157. 

Foerste   (op.  cif.  p.  277)  describes  this  species  in  the  following  terms: 

Cardinal  and  ba.sal  margins  diverging  at  an  angle  of  about  20  degrees.  Basal  margin 
almost  straight;  at  a  point  vertically  beneath  the  beak  it  rises  gradually  toward  the  strongly 
rounded  anterior  margin.  The  latter  exceeds  12  mm.  anterior  to  the  beak.  Posteriorly  the 
cardinal  margin  is  fairly  straight  for  about  35  or  40  mm.  and  then  Tounds  gradually  into  the 
very  oblique  posterior  margin,  forming  an  angle  of  about  130  or  135  degrees  with  the  latter. 
The  margin  is  strongly  rounded  at  the  posterior  extremity  of  the  umbonal  ridge.  The  um- 
bonal ridge  is  low  and  very  broad ;  it  is  moderately  distinct  for  a  distance  of  nearly  30  mm. 
from  the  beak,  but  meiges  into  the  general  convexity  of  the  shell  posteriorly.  From  this  umbonal 
ridge  the  slope  toward  the  basal  margin  and  toward  the  cardinal  margin  is  rather  flat. 
There  is  no  mesial  sulcus  anterior  to  the  umbonal  ridge.  The  .shell  is  concentrically  striated. 
These  striae  are  most  distinct  along  the  anterior  half,  above  this  ridge,  where  the  low  trans- 
ver.se  jdications  are  less  distinct  or  absent.  The  transverse  plications  cover  the  slope  beneath 
the  umbonal  ridge  almost  as  far  to  the  front  as  the  area  beneath  the  beak,  although 
anteriorly  these  plications  no  longer  reach  the  basal  maigin  of  the  shell.  They  are  approxi- 
mately vertical  to  tiie  basal  maigin,  although  curving  modeiately  forward  on  approaching 
the  umbonal  ridge.  Similar  low  transverse  plications  may  be  detected  along  the  cardinal 
margin  from  within  20  mm.  of  the  ])eak  to  about  10  mm.  beyond  the  point  where  the  cardinal 
margin    curves    downward    into    the    posterior    margin    of    the    shell.      These    plications    form 
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angles  of  about  70°  witli  the  cardinal  margin,  and  the  longest,  posteriorly,  scarcely  extend 
more  than  5  mm.  from  the  cardinal  outline.  Along  the  basal  margin,  these  plications  number 
aboiil  r,  in  a  length  of  5  mm. 

The  form  herein  figured  resembles  very  closely  that  figured  by  Foerste  (Bull. 
Sci.  Lab.  Denison  Univ.,  IT,  1914,  pi.  2,  fig.  16),  about  which  he  makes  the 
following  remarks : 

Essentially  the  same  form  (as  above)  occurs  in  the  Lorraine  at  Gorrell  Point,  two  miles 
northeast  of  the  Village  of  Gore  Bay,  on  Manitouliu  Island,  in  Lake  Huron.  Fig.  16,  on 
pi.  2,  represents  one  of  these  specimens,  collected  in  1911  by  Aug.  F.  Foerste.  The  angle 
betAveen  the  cardinal  and  basal  margins  is  nearer  15  degrees,  and  the  number  of  transverse 
plications  along  tlie  lower  half  of  the  shell  is  nearer  4  or  5  in  a  length  of  5  mm.  These 
diflVrences  lie  easily  within  the  range  of  variation  of  this  species.' 

Tliere  are  some  differences  between  our  form  and  the  one  Just  described, 
chiefly  in  the  apparently  greater  convexity  of  the  shell  and  the  unusually  well 
defined  surface  markings,  wliich  are  noticeably  better  developed  on  the  posterior 
cardinal  margin  and  {)articulai'ly  on  tlie  umbonal  region  than  in  the  specimen 
figured  by  Foerste. 

The  dimensions  of  the  specimen  figured  are:  lengtli  72  mm.,  height  at  beak 
25  mm.,  lieight  posteriorly  32  mm. 

Localitii. — 16-foot    level    Humbervale    quarry,    Toronto. 
Xo.  992  H.R.,  Royal  Ontario  Museum  of   Paleontology. 

Order  AXOMALODESMACKA 

Family  pholadellidae 
Genu<  RiiYTi^rYA,  Vlricli 

Rhytimya,  VhUli.     Geol.  Minn..  •?.,  pt.  2,  1S97,  p.  (518;  Geol.  Burv.  Ohio,  7,  1893,  p.  688. 

Illrich  describes  the  genus  in  the  following  terms : 

Shell  elongate,  moderately  ventricose,  the  dorsal  and  ventral  margins  subparallel,  gaping 
slightly  at  one  or  both  ends.  Beaks  rather  prominent,  situated  from  one-third  to  one-fifth 
of  the  entire  length  behind  the  anterior  extremity;  posterior  umbonal  ridge  rounded,  never 
very  prominent ;  mesial  sulcus  wide,  generally  very  shallow,  often,  however,  causing  a 
sinuosity  in  the  ventral  margin.  Lunule  very  narrow,  true  escutcheon  wanting,  ligament 
external,  attached  to  the  edges  of  the  valves,  extending  the  greater  part  of  the  hinge  line 
posterior  to  the  beaks.  Hinge  apparently  edentulous,  test  very  thin.  Muscular  and  pallial 
attacliments  exceedingly  faint,  not  satisfactorily  observed ;  posterior  scar  large.  Surface 
marked  with  unequal  concentric  lines  and  furrows,  gathered  into  a  series  of  strong  folds  on 
I  lie  anterior  end.  On  tlie  posterior  half  or  more,  the  ventral  part  especially,  the  concentric 
lines  are  crossed  by  closely  arranged  radiating  series  of  small  granules  or  spines. 

Shells  referable  to  the  genus  Rliijiinnja  occur  in  some  profusion  in  the  Toronto 
rocks,  particularly  in  the  lower  levels  of  the  Don  brickyard.  Owing  to  the  fact 
that  these  shells  arc  of  a  fragile  cluiracfer  and  are  usunjly  intire  or  less  imperfect, 
it  is  frequently  difficult  to  make  specific  dilTerentiation..  The  three  already  estab- 
lished species  herein  recorded  are  of  fairly  certain  identification;  a  fourth  species 
has  been  erected  for  a  form  which  seems  to  l)e  new.  Tt  is  possible  tliat  the  list 
may  be  extended,  but  hitherto  the  material  found  is  of  too  uncertain  a  nature  to 
justify  a  greater  number  of  species. 

'  Bull.   Sci.  Lab.  Denison   Univ.,  17,  1914,  p.  277. 
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■       ■•'  IiIIYTIMYA  GKAXULOSA,  ]Vi7.S'0n 

Plate  V,  Figure  12. 

Rhytimya  granulosa,   Wilson.     Ottawa  Naturalist,  Vol.  29,  No.  8,  1915,  pp.  85,   86,  pi.  2, 

figs.  1  and  2. 
Rhytimya  granulosa,  Foerstc.     Geol.  Surv.  Can.,  Mem.  83,  1916,  p.  64. 

Ill  describing-  this  species  the  author  says : 

■The  -shell  is  of  medium  size  and  subelliptical  in  outline,  length  and  height  about  as  2  :  5. 
'J'he  valv-es  are  very  slightly  convex.  The  cardinal  margin  is  straight  posterior  to  the  beaks 
for  about  two-thirds  the  length  of  the  shell,  inaking  an  angle  of  45°  with  the  anterior 
margin,  .which  continues  as  a  straight  line  nearly  to  the  median  transverse  axis  of  the  shell, 
(hence  curving  into  the  anterior  and  basal  margins.  The  latter  margin  bends  slightly 
upward  opposite  the  broad,  weakly  defined  sinus.  The  posterior  end  is  slightly  truncated 
obliquely  but  joins  the  basal  margin  with  a  moderately  narrow  curve.  The  anterior  margin 
and  the  straight  cardinal  margin  form  a  more  obtuse  angle  than  that  of  the  posterior  end, 
and  the  curve  with  which  it  joins  the  ventral  margin  is  less  narrow.  There  is  a  slight  con- 
striction beneath  the  very  n;oderately  raised  umbones.  The  lunule,  which  is  evidently  very 
narrow,  is  partially  destroyed  on  the  specimen  examined.  The  sinus  is  very  shallow,  moder- 
ately broad  and  less  oblique  than  in  most  other  species  of  this  genus.  The  umbonal  ridges  are 
not  prominent,  and  become  imperceptible  in  tlie  posterior  portion  of  the  shell,  which  is 
almost  flat.  Anterior  to  the  sinus  there  is  a  slight  inflation.  The  concentric  growth  lines 
are  very  fine,  but  anteriorly  they  are  gathered  into  about  a  dozen  strong  ridges,  which  end 
abruptly  in  the  oblique  cardinal  margin.  Posteriorly  the  ridges  of  growth  lines  almost 
disappear. 

The  most  striking  characteristic  of  the  species,  however,  is  the  unique  marking.  A 
series  of  fine  granules  crosses  the  concentric  growth  lines,  radiating  from  the  umbonal 
region.  Near  the  beak  they  are  very  fine,  barely  visible  to  the  naked  eye,  but  they  become 
much  stronger  away  from  it  so  that  in  the  ventral  half  of  the  shell  they  have  almost 
obliterated  the  concentric  growth  lines,  except  anteriorly  where  the  strong  ridges  of  con- 
centric giowth  lines  are  still  prominent.  On  the  dorsal  half  of  the  posterior  portion  of  the 
shell  there  is  a  still  more  complex  marking.  In  addition  to  the  very  fine  concentric  growth 
lilies  crossed  by  the  radiating  series  of  granules,  which  here  are  very  minute,  there  is  a  very 
fine  double  network  of  lines  running  obliquely  from  granule  to  granule,  forming  a  regular 
mesh,  with  one  granule  at  each  intersection  of  the  lines.  The  lines  of  growth,  with  a  gentle 
curve  towards  tlie  posterior  margin,  pass  from  apex  to  apex  across  the  longest  diameter  of 
the  mesh.  Some  of  this  very  fine  network  is  worn  and  in  places  the  granules  appear  to  be 
shoved  up  tngetlier,  but  there  is  much  of  it  that  is  remarkably  well  preserved. 

The  specimen  here  figured  is  only  about  half  the  size  of  the  type,  but  in  all 
other  respects  it  is  similar.  While  the  surface  markings  are  not  quite  as  distinct 
as  ill. the  type  they  leave  little  doubt  as  to  the  identity  of  the  forms.  Under.high 
magnification  the  network  of  lines  described  by  Miss  Wilson  can  be  distinguished 
on  the  dorsal  half  of  the  shell. 

In  general  shape  this  species  somewhat  resembles  B.  oehana  but  it  may  be 
distinguished  by  the  fact  that  it  is  narrower  in  the  posterior  extremity  than  it  is 
at  the  beaks,  whereas  in  R.  oehana  the  reverse  is  true.  It  also  presents  affinities 
with  ii.  compressa,  hut  it  may  be  distinguislied  l)y  the  presence  of  a  mesial  sulcus, 
by  the  decided  obliquity  of  the  anterior  cardinal  margin,  and  by  the  more  pro- 
nounced surface  markings. 

The  measurements  of  tlic  specimen  here  figured  are:  length  26  mm.,  height 
at  beak  10  mm.,  posterior  height  8  mm. 

The  type  is  a  larger   and  better  preserved   specimen   than   the   one   in   our 

collections   and   the   type   photograph   brings   out   well   the   characteristic   surface 

ornamentation. 

Locality. — 6-foot  level  Don  brickyard,  Toronto. 

No.  990  H.R.,  Royal  Ontario  Museum  of    Paleontology. 
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KlIYTIMYA   OEHANA,    Vlricll  ■  ' 

Plate  V,  Figure  15.  :    .  ;  .    . 

Rhytimya  oehana,  Vh-ich.     Geol.  Surv.  Ohio,  7,  1893,  p.  689,  pi.  56,  fig.  1. 

Rhytimya  oehana,  Foerste.     Bull.  Sci.  Lab.  Deiiison  Univ.,  17,  191-1,  p.  307,  pi.  1,  ;fig.  11. 

Rhytimya  oehana,  Foerste.     Geol.  Surv.  Can.,  Mem.  93,  1916,  p.  42. 

Ulrich's  description  of  this  species  follows : 

Shell  largo,  compressed  convex,  elongate-subrhomboidal,  with  suljparallel  dorsal  and 
ventral  margins,  and  obliquely  truncate  posterior  margin ;  anterior  end  gently  concave  in 
front  of  the  beaks,  rounding  regularly  downward  and  backward  from  the  obtusely  angular 
antero-cardinal  extremity  which  is  but  little  beneath  the  line  of  the  hinge ;  ventral  margin 
distinctly  though  broadly  sinuate,  mostly  in  front  of  the  middle.  Beaks  of  moderate  prom- 
inence, incurved,  situated  about  one-fourth  of  the  length  of  the  shell  from  the  anterior 
extremity.  Mesial  sulcus  distinct,  broad,  directed  obliquely  backward,  the  part  of.  the  shell 
lying  in  front  of  it  slightly  inflated,  while  posteriorly  the  surface  of  the  valves  rises  very 
gently  into  a  broadly  convex  umbonal  ridge;  cardinal  slope  concave,  compressed  and" -sub- 
alate  posteriorly.  Concentric  surface  markings  very  faint  on  the  post-cardinal  third,  rather 
strong  and  irregular  on  tlie  anterior  and  lower  side  of  the  umbonal  ridge  and  in  the  mesial 
sulcus,  becoming  finer  as  they  pass  over  the  anterior  swelling  and  finally  gathered  into 'strong 
folds  with  fine  lines  between  them  on  the  antero-cardinal  slope.  Radial  markings  not  preserved 
on  the  specimen  described. 

The  chief  points  of  difference  between  our  specimen  and  the  type  are  as 
follows :  the  greater  relative  height,  the  slighter  and  more  anterior  mesial  sinus, 
the  more  truncate  posterior  extreinity.  and  the  convex  postero-ventral  margin. 
The  fine  piistnles  are  well  shown  on  the  posterior  part  of  the  shell  and  there  are 
faint  indications  of  radiating  rows  of  minute  granules  in  the  postero-ventral 
region.  ]n  the  posterior  extremity  the  Toronto  specimen  approaches  the  form 
described  by  Foerste  from  the  Richelieu  River  at  Chambly,  Quebec.  The  measure- 
ments are:   length  2o  mm.,  height  at  beak  11  mm.,  posterior  height  12  mm. 

Locality. — Lower  eight  feet  of  Don  Valley  brickyard,  Toronto. 
No.  1020  H.R.,  Roval  Ontario  Museum  of  Paleontologv. 


Rhyti.mva  co:\rPRESSA.  Ulriclt 
Plate  V,  Figure  14. 

Rhytimya  compres.sa,  Ulrich.     Geol.  Surv.  Ohio,  7,  1893,  p.  692,  pi.  56,  fig.  13. 
Rhytimya  cf.  compressa,  Foerste.    Geol.  Surv.  Can.,  Mem.  83,  1916,  p.  42. 

Ulrich  describes  the  species  in  the  following  terms:  ■ 

Shell  of  medium  size,  compres.sed-convex,  elongate,  the  length  two  and  one-half  times 
the  greatest  height.  Beaks  small,  very  little  prominent,  about  one-fifth  of  the  entire  length 
behind  the  anterior  extremity ;  umbonal  ridges  vciy  incon.spicuous ;  mesial  sulcus  scarcely 
distinguishable.  Cardinal  margin  long,  about  seven-eigiiths  of  the  entire  lengtli  of  the  shell, 
straight  posterior  to  the  beaks,  declining  very  little  anterior  to  them;  anterior  end  wide, 
sharply  rounded  above,  uniformly  curved  in  the  middle  and  below;  ventral  margin  gently 
hut  almost  regularly  convex  throughout ;  posterior  margin  oblique ;  strongly  rounded  in  the 
lower  half,  subtiuncate  in  the  upper;  post-cardinal  extremity  obtusely  angular.  Concentric 
surface  markings  as  usual  for  the  genus.  Radial  markings  not  shown  liy  the  specimen 
figured,  which  is  the  best  seen. 

The  specimen  here  figured  is  very  close  to  the  type,  but  it  is  slightly  shorter 
relatively,  th?  ratio  of  height  to  length  being  1:2.3  whereas  in  the  type  it  \s 
1:2.5.    The  dimensions  for  our  form  are;  'engtb  19  mm.,  height  8.5  mm. 
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This  species  is  readily  clistingiiislied  from  R.  oehana  and  R.  granulosa  by  the 
practical  absence  of  a  mesial  sinus  and  by  the  very  slight  deflection  of  the  anterior 
cardinal  margin. 

Locality. — Lower  eight  feet  of  the  Don  brickyard,  Toronto. 

No.  991  H.R.,  Royal  Ontario  Mu.';eum  of   Paleontology. 

Ehytimya  colemani,  sp.  nor. 
Plate  V,  Figure  13. 

.  This  species  may  be  defined  as  folloM-s :  sliell  elongate;  posterior  cardinal 
margin  very  long  and  straight;  anterior  cardinal  margin  strongly  oblique  to  the 
posterior  margin;  mesial  sinus  anterior  in  position  and  strongly  defined,  producing 
a  sinuate  ventral  edge ;  umbonal  ridge  very  strongly  marked ;  concentric  markings 
coarse  for  the  size  of  the  shell. 

R.  colemani  resembles  R.  fjraimhsa,  R.  oehana,  R.  producia  and  R.  radiata. 
From  R.  granulosa  it  is  chiefly  differentiated  by  tlie  stronger  umbonal  ridge,  better 
defined  sinus,  and  less  obtuse  angle  between  the  cardinal  and  posterior  edges. 
The  much  less  vertical  extent  of  the  posterior  portion  serves  to  distinguish  it  from 
R,  oehana.  The  anterior  part  of  the  shell  is  very  like  that  of  R.  producia  but  the 
posterior  region  is  so  different  that  there  is  no  danger  of  confusion.  The  resem- 
blance to  R.  radiala  is  quite  strong  but  the  new  species  may  be  differentiated  by 
the  well  developed  mesial  sinus. 

The  type  does  not  reveal  any  of  the  granulation  characteristic  of  the  genus 
but  in  view  of  its  close  approach  in  form  to  other  species  of  Rhyiimya  it  is  con- 
fidently included  here. 

The  specimen  figured  has  the  following  dimensions:  length  18  mm.,  height 
7  mm. 

Localiti/. — ^Don   l)rickvard,    Toronto. 

No.  1031  H.R.,  Royal  Ontario  Museum  of    Paleontology. 

General  Correlation 

It  is  not  proposed,  on  the  basis  of  the  pelecypods  alone,  to  attempt,  as  yet,  a 
sub-division  of  the  strata  exposed  at  Toronto.  As  a  preliminary,  however,  to  such 
classification  it  seems  advisable  to  present  a  statement  of  the  present  views  of 
geologists  regarding  the  sub-division  of  the  upper  part  of  the  Ordovician  system. 
The  following  table  indicates  the  views  which  have  been  expressed  by  some  recent 
^•authorities  on  this  question. 
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As  already  stated,  no  definite  attempt  will  be  made,  on  the  basis  of  pelecypods 
alone,  to  fit  the  Toronto  rocks  into  the  series  of  formations  indicated  in  the  table 
above.  Nevertheless,  in  view-  of  the  great  abundance  of  pelecypods  in  our  strata 
a  few  preliminary  attempts  at  general  correlation  may  not  be  out  of  place. 

It  is  worthy  of  note  that  of  the  pelecypods  listed  by  Foerste  in  ''  Upper 
Ordovieian  Formations  of  Ontario  and  Quebec"  nearly  all  those  from  the  Pulaski 
and  Lower  Lorraine  shales  of  the  State  of  I^ew  York  occur  here.  All  the  pelecypods 
listed  from  Vars  near  Ottawa  (Lorraine  and  Waynesville)  occur,  and  the  majority 
of  the  fornis  listed  from  Quebec  (Lorraine  and  AVaynesville)  are  found.  On  the 
other  hand,  a  number  of  pelecypods  which  occur  at  Toronto  and  in  the  State  of 
New  York  are  not  listed  by  Foerste  from  the  exposures  in  the  Province  of  Quebec, 
e.g.  Modiolopsis  modiolaris,  Orthodesma  nasutum,  and  Iscliyrodonta  unionoides. 

Certain  of  the  Toronto  strata  undoubtedly  bear  a  fauna  more  or  less  comparable 
with  that  of  the  Eden,  but  pelecypods  play  so  small  a  part  that  the  consideration 
of  it  must  be  left  to  a  later  date. 

The  strong  resemblance  of  onr  fauna  to  the  Maysville  of  the  Ohio  valley  is 
as  striking  as  its  resemblance  to  the  Pulaski  fauna  of  New  York  State,  but  the 
number  of  our  species  is  far  less  than  have  been  described  from  the  Maysville. 
Most  of  the  Maysville  fossils  identified  at  Toronto  are  contained  in  Foerste's  lists 
from  the  Quebec  localities.  A  few  species  found  at  Toronto  seem  to  be  unrepre- 
sented in  either  the  Quebec  or  New  York  strata  but  occur  in  the  typical  Maysville 
regions  of  the  western  area.  It  would  appear,  therefore,  that  the  Toronto 
pelecypod  fauna  represents  in  general  a  horizon  comparable  with  the  Pulaski  on 
the  one  hand  and  the  Maysville  on  the  other,  but  with  a  stronger  commingling  of 
Maysville  forms  than  occurs  in  the  rocks  of  New  York.  The  Quebec  rocks  show  a 
similar  commingling  of  forms,  but  with  a  weaker  Maysville  fauna  than  in  the  case 
of  Toronto.  The  similarity  of  the  Toronto  fauna  to  that  described  by  Foerste 
from  Quebec  is  accentuated  by  the  fact  that  most  of  the  new  species  founded  by 
him  from  the  Quebec  rocks  have  been  collected  from  the  Toronto  strata. 

A  very  significant  feature  of  the  Toronto  pelecypod  fauna  is  the  association 
with  the  typical  Maysville  and  Pulaski  fauna  of  a  restricted  number  of  species 
regarded  as  characteristically  Eichmond    (Waynesville  and  Whitewater). 
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Explanation  of  Plate  I 

Unless  otherwise  stated  all  figures  are  of  natural  size  and  drawn  from  internal 
easts. 

FOSSIL.  LOCALITY,  PAGE 

Fig.     1.  Citneamija   scapho   hrcvior Right   valvp    Don  brickyard.  7 

Fig.     2.  Cnneamyo  scapha Right  valvo   Humber  river.  .  7 

^.         o  /^^        7     ^       (  e-f-  filistriaUi    )  Inside  of  right  valve,  show- 
Fig.     3.  Ctenodouta     [^j/„j^,,Uvo    }      ing  dentition,  X  2   ...  .Humber  river.  .  9 

Fig.     4.  Cuncamiia   ncglecta    Left  valve   Humber  river. .  6 

Fig.     5.  Ctcnodonta   fUstriatu    Left  valve  Humber  river.  .  !• 

Fig.     6.  Clidophorufi  ef.   fahevi    Left  valve  Humber  river. .  i;^ 

Fig.     7.  Ctenodouta  vu/afta Right  valve    Don  brickyard.  10 

Fig.     8.  Clidophonts   fabuhts    Left  valve   Humber  river.  .  1."^. 

Fig.     0.  CUdophonis  ohliquns   Right  valve   Humber  river.  .  12 

Fig.  10.  CUdophonis  praevoliitns  Left  valve    Don  brickyard .  12 

Fig.  11.  Ctcnodonta    myaJta    Right  valve    Don  brickyard .  10 

Fig.  12.  CUdophonis  phinulatiis   Right  and  left  valves Don  brickyard.  11 

Fig.  13.  Ischyrodonta  unionoides Left  valve    Don  brickyard.  14 

Fig.  14.  Pterinea  cincinnatiensis   Left  valve,  X  2 Humber  river.  .  22 

Fig.  15.  Pterinea  cincinnatiensis   Right  valve,  X  2   Humber  river. .  22 

Fig.  16.  WhitcJla    goniumhonata    Right  valve    Don  brickyard .  In 

Fig.  17.  WhiteUa  parT<si Right  valve    Don  brickyard.  19 

Fig.  IS.  Ctenodouta  sp.  indet  Right  valve    Don  brickyard .  11 

Fig.  19.  WhiteUa   acutiumhonis    Right  valve    Don  brickyard.  20 

Fig.  20.  WhiteUa   acutiumhonis    Right  valve    Don  brickyard .  20 

Fig.  21.  WhiteUa   acutiumhonis    Cardinal  region,  right 

valve   Don  brickyard  .  20 

Fig.  22.  WliitcUa   goniumhonata    Right  valvo    Don  brickyard .  IS 

Fig.  2;;.  Biissonychia  vera   Anterior  view    Don  brickyard .  25 

Fig.  24.  Byssonychia  vera   Left  valve    Don  brickyard .  2.5 

Fig.  25.  Ctenodouta   cinguJata    Left  valve   Humber  river .  .  S 

Fig.  2(5.  Byssonychia  vera  plana Left  valve    25 

Fig.  27.  Byssonychia  2)i'(ieeursa    Right  valve   Humber  liver.  .  24 

Fi".  2S.  Pterinea   deniissa    T.cft  valve   Humber  river.  .  22 
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EXPLAXATIOX   OF   PlATE    II 

All  figures  are  of  natural  size  aud  drawn  I'roin  internal  ca>ts. 

FOSSIL.  LOCALITY,  PACE 

Whitclla  cf.  hindi   Left  valve   Humber  river. .  1<3 

Whitella  imprcssata    Left  valve   Don  brickyard.  10 

JVhitella  impressata    Left  valve   Don  brickyard .  19 

IVhitella  hindi   Left  valve   Don  brickyard .  16 

Whitella  torontonensis    Right  valve    17 

WhiieVa  imprcssata Left  valve   Don  brickyard .  19 
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EXPLAXATIOX   OF   PlATE   III 

All  iigvires  are  of  natural  size  and  represent  easts  of  the  interior. 

FOSSIL.  LOCALITY,  PAGE 

Fig.  1.     Modiolopsis    modiohnis    Kiglil   and  loft  valves Don  brickyard.  34 

Fig.  2.     Orthodesma  parviim.    (After  Uhich) . Left  valve   39 

Fig.  3.     WhiteUa  radiata Right  valve    Dou  brickyard .  21 

Fig.  4.     Ischyrodonta    elongato.     (Modified 

from  Ulrieh)    Left  valve   Humber  river.  .  15 

Fig.  5.     Orthodesma  suhangulatum.      (After 

Ulrieh)    Left  valve    38 

Fig.  6.     Whiteavesia  pholadiformis  Left  valve Humber  river.  .  42 

Fig.   7.     WhiteUa   lata    Left  valve    Don  briekvard .  19 
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Explanation  of  Plate  IV 

All  fiiiiires  are  of  natural  size  and  drawii  from  casts  of  the  interior. 

FOSSIL.  LOCALITY,  PAGE 

Byssonychia  alvcolata  Loft  vulve  Humber  river. .  24 

Byssonycliia  alveolata Anterior  view   Humber  river. .  24 

Byssonychia  radiata    Riglit  valve   Humber  river.  .  2.3 

Lyrodesma  poststriatum  elongatum.  .Left  valve   Humber  river. .  27 

Lyrodesmo  posistriatum Riglit  valve   Don  brickyard  .  26 

Cymatonota  plwladis Left  valve   Bon  brickyard.  29 

Lyrodesma  cincmnatiense   Left  valve  Huml>er  river.  .  27 

Cymatonota  recta Left  valve   Don  brickyard.  31 

Modiolodon  posislriatus.      (After 

Foerstc)    Right  valve   33 

Cymatonota  paralleJa    Right  valve   Humber  river. .  30 

Cymatonota  parallela    Riglit  valve   Humber  river .  .  30 

Modwlodon  snhovalis Left  valve Humber  river. .  33 

Ciimatonota  Icnior.    (After  Foerste)  .Left  valve   ., 32 
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Exj'i.AXATiox  OF  Plati:  V 
All  figures  are  of  natural  size  and  drawn  i'roin  easts  of  the  interior. 

]''OSSIL.  LOCVLITY,  PAGE 

Orthodesma  approximatum    T^eft  valve  Humber  river.  .  37 

Colpomya  faba  pusilla   Left  valve   Don  brickyard .  28 

Orthodesma   nasutmn    liCft  valve   Humber  river. .  38 

Modiolopsis  concentrico    Uiglit  valve   Humber  river. .  ,15 

Tsilocoixclia  suhrccia Right  valve   Humber  river. .  41 

Orthodesma  rectum,     (xlfter  Plall 

and  Whitfield)    Kight  valve    38 

FsiloconcJiH  sinuata   horcaUs Itiglit  valve    Don  brickyard.  4C 

Psiloeoneha  sinuata Kight  valve    Humber  river. .  40 

Modiolopsis  postplicata.    (After 

Foerste)    llight  valve    36 

Psiloeoneha  suhovalis    Left  valve    Don  brickyard .  41 

Psiloeoneha  inornata   Left  valve   Humber  river. .  4C 

Hhjitimiia  pronulosa    llight  valve   Don  brickyard,  ii 

Ph'jitimya   eolemani    llight  valve    Don  brickyard.  46 

Ehi/timya  eojnpressa  llight  valve    Don  brickyard.  45 

JUi'lltimya  oehana   Hight  valve    Don  brickyard.  45 
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